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This  report  is  based  on  engineering  and  planning  studies  made  throughout  the  county  areas.  The  population 
characteristics  and  trends,  the  economics,  and  the  natural  resources  of  the  counties  were  carefully  analyzed. 
Based  on  information  gathered  from  the  study  and  on  examination  of  existing  water  and  sewer  facilities, 
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IMTI^OOUCTIOM 

The  State  of  Montana  is  basically  rural  in  nature  with  the  vast  majority  of  its  people 
still  living  in  small  rural  communities  and  there  is  every  indication  this  situation  will 
continue  for  many  years.  It  is  important,  therefore,  to  provide  adequate  and  suitable 
water  and  sewer  facilities  for  this  rural  population.  The  need  is  just  as  important  as  for 
the  larger  urban  areas,  but  the  problems  of  rural  communities  are  often  overlooked  in 
our  rapidly  urbanizing  society. 

This  Comprehensive  Water  and  Sewer  Study  analyzes  the  present  state  of  water  supply 
and  sewage  disposal  and  is  based  on  projected  changes  in  population,  economy,  and 
land  use.  It  projects  improvements  and  additions  required  to  meet  needs  during  the 
next  twenty  years.  Although  the  report  is  technical  in  nature,  every  effort  has  been 
taken  to  make  it  understandable  to  any  interested  person  while  retaining  those  details 
required  for  persons  responsible  for  engineering  these  facilities.  Adequate  water  and 
sewer  facilities  can  be  provided  only  with  the  active  support  of  an  informed  and 
concerned  citizenry. 

While  the  general  purpose  of  this  study  is  to  provide  information  necessary  for 
coordinated  planning  of  water  and  sewer  facilities  on  a  county  wide  basis,  the  specific 
aims  of  the  study  are  to: 

1 .  Develop  an  awareness  on  the  part  of  the  people  of  rural  areas  as  to  their  water 
and  sewer  problems  and  needs. 

2.  Provide  the  information  necessary  for  a  concerned  citizenry  to  be  properly 
informed  on  water  and  sewer  problems  and  needs. 

3.  Develop  on  the  part  of  the  people  affected  a  desire  to  solve  or  prevent 
problems  in  connection  with  water  and  waste  disposal. 

4.  Suggest  the  best  and  alternative  sources  of  water  and  methods  of  waste 
disposal. 

5.  Prevent  unnecessary  duplication  and  underdesign  or  overdesign  of  water  and 
sewer  facilities. 

6.  Coordinate   use  of  common   facilities  such  as  water  supplies  and   waste 
treatment  plants. 

This  plan  encompasses  all  rural  communities  within  the  county  containing  five  or  more 
dwelling  units  but  having  a  population  of  less  than  5,500.  The  requirements  of  the 
Farmers  Home  Administration,  which  funded  the  project,  and  the  Montana 
Department  of  Planning  and  Economic  Development  concerning  water  and  sewer  plans 
are  satisfied  by  this  study. 
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CONCLUSIONS,   RECOMMENDATIONS. 
AND  PRIORITIES 


CONCLUSIONS 

The  total  population  of  Lewis  and  Clark  County  is 
expected  to  increase  during  the  planning  period.  Helena, 
the  largest  city  in  the  county,  will  account  for  the 
majority  of  the  population  increase,  but  is  not  included 
in  this  study  since  its  population  is  presently  larger  than 
5,500.  East  Helena  will  also  experience  considerable 
population  growth.  Other  communities  located  near 
Helena  such  as  Unionville,  Rimini,  Colorado  Gulch,  and 
York  will  show  increased  population  throughout  the 
planning  period.  The  greatest  percentage  of  growth  will 
occur  at  Lincoln  where  the  population  is  predicted  to 
double  by  1990.  This  community  is  very  much  in  need 
of  improved  sanitary  facilities. 

The  systems  which  are  presently  in  operation  through- 
out the  county  are  in  generally  good  condition;  al- 
though, the  East  Helena  sewer  system  does  need  some 
expansion  of  the  treatment  facilities.  Many  of  the 
smaller  communities  could  feasibly  construct  com- 
munity sanitary  facilities,  and  in  some  cases  the  improve- 
ments are  very  much  needed.  Systems  have  been 
proposed  for  practically  all  communities  in  the  county 
where  feasible;  however,  in  some  cases  the  immediate 
need  for  the  improvement  has  not  developed.  It  is 
expected  that  local  demand  for  improved  sanitary 
facilities  will  develop  during  the  planning  period. 

RECOMMENDATIONS 

This  plan  shows  the  various  types  of  improvements 
which  the  communities  should  be  considering  during  the 
planning  period.  Elaborate  systems  are  not  proposed  but 
rather  those  facilities  necessary  to  provide  safe  and 
adequate  community  systems,  It  is  recommended  that 
this  general  plan  be  adopted  by  the  governing  agencies  of 
each  community.  A  detailed  approach  which  must  be 
undertaken  to  insure  completion  of  the  improvements  in 
each  community  cannot  be  covered  in  a  report  of  this 
type.  Community  leaders,  however,  do  have  several 
courses  of  action  which  may  be  taken. 

Most  small  communities  do  not  have  the  means  to  plan 


and  finance  complete  water  and  sewer  systems.  There- 
fore, to  enable  communities  to  acquire  such  facilities, 
five  departments  of  the  Federal  Government  have  legisla- 
tion authorizing  loans  or  grants  for  construction  of 
public  works.  These  agencies  are: 

Farmers  Home  Administration 

United  States  Department  of  Agriculture 

P.  O.  Box  850 

Bozeman,  Montana  59715 

Federal  Water  Quality  Administration 
United  States  Department  of  the  Interior 
%  Montana  State  Department  of  Health 
Helena,  Montana  59601 

Public  Health  Service 

United  States  Department  of  Health, 

Education,  and  Welfare 

Division  of  Indian  Health 

Billings,  Montana   59101 

Administration  for  Metropolitan  Development 

United  States  Department  of  Housing  and 

Urban  Development 

Assistant  Regional  Administrator 

Region  VI  Northwest  Area  Office 

197  New  Customs  House 

721  19th  Street 

Denver,  Colorado  80904 

Economic  Development  Administration 
United  States  Department  of  Commerce 
Montana  Field  Coordinator 
207  Medical  Arts  Building 
Butte,  Montana   59701 

The  legislation  is  constantly  changing;  therefore,  com- 
munity leaders  should  investigate  the  various  alternatives 
and  determine  which  program  and  course  of  action 
would  be  most  beneficial  to  them. 

PRIORITIES 

That  a  particular  system  requires  immediate  im- 
provements and  another  system  will  be  satisfactory  for  a 
definite  period  is  difficult  to  establish.  Several  indicators 
for  establishing  priorities  are  available,  however.  The 
general  health  of  the  people  is  the  prime  consideration, 
and  this  can  only  be  insured  when  safe  water  supplies  are 
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provided.  Water  supply  in  adequate  quantities  is  another 
important  factor.  Waste  water  nnust  be  treated  and 
disposed  of  by  safe  methods  to  minimize  the  problems 
of  pollution  and  to  protect  public  health.  The  total 
number  of  persons  benefited  by  any  improvement  must 
also  be  considered.  These  basic  criteria  were  used  in 
establishing  the  following  priority  listing: 

1.  Lincoln  Sewer  System.  Improved  sanitary  facili- 
ties are  a  very  necessary  improvement  for  this  com- 
munity. There  is  sufficient  population  presently  residing 
there  to  justify  a  community  sewer  system  facility.  The 
elimination  of  a  potential  source  of  pollution  makes  the 
project  necessary. 

2.  East  Helena  Sewer  System.  The  elimination  of  a 
potential  pollution  problem  makes  this  project  neces- 
sary. The  number  of  persons  residing  in  the  community 
make  the  project  feasible. 

3.  Colorado  Gulch  Water  System.  Some  evidence  of 
septic  tank  effluent  reaching  private  wells  has  been 
apparent.  There  is  sufficient  population  presently  re- 
siding here  to  make  the  project  feasible. 

4.  Lincoln  Water  System.  The  number  of  persons 
presently  residing  here  is  sufficient  to  justify  the 
construction  of  a  community  water  system.  The  popu- 
lation density  is  sufficient  to  make  the  project  feasible. 

5.  Unionville  Water  System.  The  number  of  persons 
who  would  benefit  from  the  improved  water  system 
make  the  project  necessary.  There  is  sufficient  popu- 
lation presently  residing  here  to  make  the  project 
feasible. 

6.  Craig  Water  System.  This  improvement  is  not 
immediately  needed;  however,  there  is  sufficient  popu- 
lation residing  here  to  justify  the  cost. 

7.  Craig  Sewer  System.  There  is  sufficient  popu- 
lation presently  residing  here  to  make  the  project 
feasible;  however,  the  improvement  is  not  immediately 
needed. 


8.  York  Sewer  System.  There  is  sufficient  popu- 
lation presently  residing  here  to  make  the  project 
feasible. 

9.  Rimini  Water  System.  It  is  feasible  to  construct  a 
community  water  system,  and  there  is  sufficient  popu- 
lation presently  residing  here  to  justify  the  improve- 
ment. 

10.  Augusta  Water  System.  There  is  sufficient  popu- 
lation presently  residing  here  to  make  this  improvement 
feasible;  however,  local  demand  for  the  improvement  has 
not  developed. 

11.  Wolf  Creek  Water  System.  This  improvement  is 
not  immediately  needed;  however,  there  is  sufficient 
population  to  justify  the  construction. 

12.  Wolf  Creek  Sewer  System.  The  present  facilities 
operate  satisfactorily;  however,  a  community  system  is 
feasible. 

13.  Unionville  Sewer  System.  This  improvement  is 
not  needed  immediately,  but  the  project  is  feasible. 

14.  Colorado  Gulch  Sewer  System.  This  improve- 
ment is  not  needed  at  the  present  time;  however,  as  the 
population  increases  the  need  for  improved  sanitary 
facilities  will  be  more  apparent. 

15.  York  Water  System.  The  private  wells  presently 
yield  a  suitable  water  source;  however,  the  demand  for 
improved  water  supply  will  develop,  and  the  system  is 
feasible. 

16.  Rimini  Sewer  System.  The  need  for  this  im- 
provement will  develop  as  population  increases.  The 
elimination  of  a  potential  pollution  problem  makes  the 
project  feasible. 

This  list  of  priorities  is  not  intended  to  govern  the  order 
in  which  action  should  be  taken.  The  order  merely  ranks 
the  severity  of  the  problems  and  the  need  for 
improvements. 
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THE    LAND 


GENERAL  CHARACTERISTICS 

Lewis  and  Clark  County,  located  in  west  central  part  of 
the  State  of  Montana,  is  bordered  by  seven  Montana 
counties:  Flathead  and  Teton  to  the  north,  Cascade  and 
Meagher  to  the  east,  Broadwater  and  Jefferson  to  the 
south,  and  Powell  County  to  the  west.  The  total  area  of 
the  county  is  3,513  square  miles  of  which  thirty  six 
square  miles  represent  water  surface  area.  Dams  and 
reservoirs  on  the  Missouri  River  in  the  southeast  section 
of  the  county  account  for  much  of  this  water  surface 
area. 

As  seen  from  the  topography  on  Map  1,  over  seventy 
percent  of  the  land  in  the  county  is  mountainous  with 
the  remainder  either  in  foothills  or  intermountain  basins, 
and  the  Continental  Divide  forms  part  of  the  western 
border  of  the  county.  Elevations  vary  from  9,419  foot 
Red  Mountain  in  the  west  central  part  of  the  county  just 
north  of  Lincoln  to  elevations  nearing  3,600  feet  in  the 
east  central  portions  where  the  Missouri  River  exits  the 
county.  The  population  is  clustered  in  the  southern  and 
eastern  portions  with  Helena  and  East  Helena  being  the 
major  centers. 

The  county  is  served  by  three  federal  highways  and  a 
network  of  state  and  county  roads.  Interstate  15  runs 
north  and  east  from  Helena  paralleling  the  Missouri 
River  and  connects  to  Cascade  County.  U.  S.  Highway 
287  enters  the  county  in  the  southeast  corner,  joins  U. 
S.  15  at  Helena,  and  then  heads  north  to  Choteau  in 
Teton  County.  U.  S.  Highway  12  also  enters  from  the 
southeast  via  U.  S.  287  but  exits  from  Helena  to  the 
west  over  McDonald  Pass.  State  Highway  200  extends 
east  to  west  through  the  approximate  center  of  the 
county.  Unpaved  gravel  and  dirt  roads  serve  the  more 
outlying  areas  of  the  county. 

Rail  transportation  is  provided  by  the 
Burlington-Northern  Railroad  which  runs  parallel  to 
Interstate  15  along  the  Missouri  River.  At  Helena  the 
railroad  branches  both  east  and  west  to  Townsend  in 
Broadwater  County  and  Garrison  in  Powell  County 
respectively.  A  branch  line  extends  from  Great  Falls  due 


west  along  the  Sun  River  and  terminates  at  Augusta. 
Burlington-Northern's  Mainstreeter  and  North  Coast 
Limited  provide  passenger  service  to  Helena,  and  numer- 
ous freight  trains  travel  the  routes  daily. 

Helena  is  the  site  of  a  commercial  airport,  and  daily  air 
service  and  connections  to  nation  wide  airlines  are 
available.  Lincoln  has  a  paved  airport  and  beacon 
available  for  public  use;  however,  only  limited  servicing 
facilities  are  available.  An  unpaved  landing  field  is  also 
available  for  public  use  at  Wolf  Creek  and  Augusta. 
There  are  several  private  landing  strips  in  the  northern 
sections  of  the  county. 

The  Sun  River  Electric  Cooperative  supplies  power 
service  to  the  northeast  portion  of  Lewis  and  Clark 
County  serving  the  Augusta  area  and  the  area  south- 
eastward along  the  Dearborn  River  Valley  to  the 
Missouri  River.  The  Montana  Power  Company  serves  the 
remainder  of  the  county  and  utilizes  the  Missouri  River 
with  generating  stations  located  at  Canyon  Ferry  Dam, 
Hauser  Dam,  and  Holter  Dam,  all  situated  on  the  eastern 
boundary  of  the  county.  Helena  is  the  site  of  two 
switching  and  substations  and  Lincoln  is  a  central 
electrical  distribution  point  for  Montana  Power  Com- 
pany. 

Since  major  power  producing  centers  and  relay  stations 
are  usually  located  at  widely  separated  points  and 
provide  power  service  to  large  areas.  Map  2  shows  the 
major  power  grid  system  for  the  entire  State  of 
Montana.  Major  gas  transmission  lines  are  also  shown. 

Telephone  service  is  provided  by  two  telephone  com- 
panies and  one  telephone  cooperative.  The  Lincoln  and 
Helena  Telephone  Company  provides  service  to  the 
Lincoln  and  Canyon  Creek  areas.  The  Three  Rivers 
Telephone  Cooperative  serves  the  Augusta  and  Dearborn 
River  sectors,  and  the  Mountain  States  Telephone 
Company  serves  the  southern  part  of  the  county  and 
eastern  section  up  to  the  Wolf  Creek  area. 

LAND  OWNERSHIP  AND  USE 

As  can  be  seen  in  Chart  1,  there  are  three  main  types  of 
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landowners  in  Lewis  and  Clarl<  County.  The  two  major 
portions  are  nearly  equally  distributed  to  federal  and 
private  ownership.  Forty  eight  percent,  1,679  square 
miles  of  the  land,  is  federally  owned  while  1,644  square 
miles,  or  forty  seven  percent,  are  privately  owned.  The 
federal  lands  consist  mainly  of  four  national  forest 
segments  contained  within  the  county.  State  land 
accounts  for  a  little  less  than  five  percent  of  the  area. 

Land  use  in  the  county  is  reflected  by  the  general 
physical  characteristics  of  the  area.  The  mountainous 
area  to  the  west  and  north  of  the  county  lends  itself  to 
forest  products  and  recreation  while  the  foothills  sec- 
tions from  Wolf  Creek  to  Augusta  yield  to  range  land 
and  help  make  beef  cattle  the  major  source  of  agricul- 
tural income.  The  irrigated  land  along  the  east  and 
northeast  border  of  the  county  is'  used  for  the  pro- 
duction of  hay  and  small  grains  primarily.  Both  spring 
and  winter  wheat  are  produced  with  spring  wheat  being 
dominate.  Water  areas  are  confined  to  the  east  and 
southern  part  of  the  county. 


NATURAL  RESOURCES 

The  national  forests  play  an  important  part  in  the 
economy  of  the  county.  There  are  parts  of  the  four 
national  forests  of  Flathead,  Helena,  Lewis  and  Clark, 
and  Lolo  located  within  the  county  boundaries.  In  fiscal 
year  1969  these  forests  contributed  $100,591.30  to  the 
economy  of  the  county  in  receipts  obtained  from 
timber,  grazing,  land  use,  recreation,  power  permits,  and 
mineral  leases. 

Mining  and  related  activities  were  the  original  developing 
factors  of  Lewis  and  Clark  County.  Although  gold  was 
the  prime  metal  in  the  1860's,  the  order  of  importance 
has  changed  since  the  depletion  of  that  lavish  mineral.  In 
1967  by  order  of  value,  zinc,  sand  and  gravel,  stone, 
lead,  silver,  gold,  and  copper  were  produced  within  the 
county.  East  Helena  is  the  location  of  the  American 
Smelting  and  Refining  Company  smelter  plant  for 
copper  and  The  Anaconda  Company's  slag  fuming 
plant  for  lead  and  zinc. 

Livestock  and  livestock  products  are  the  most  prominent 
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agricultural  activities  in  the  county  with  nearly  four  of 
every  five  dollars  in  cash  receipts  coming  from  this 
source.  Of  the  crop  acreage  harvested  in  1967,  40,595 
acres  of  irrigated  land  yielded  $1,952,700  worth  of 
production  while  35,904  acres  of  non  irrigated  land 
produced  $971,400  worth  of  crops. 

The  recreational  opportunities  available  in  the  county 
are  very  extensive.  The  mountain  peaks  along  the 
Continental  Divide  in  the  western  parts  of  the  county, 
the  foothills  in  the  central  area,  and  the  lakes  formed  by 
power  dams  on  the  Missouri  River  in  the  east  offer  one 
of  the  most  diversified  recreational  areas  to  Montanans. 
The  land  features  a  variety  of  big  game  animals  such  as 
bear,  elk,  deer,  antelope,  and  mountain  goat,  while  the 
streams  flowing  from  fresh  spring  and  snow  fed  peaks 
yield  blue  ribbon  trout  catches.  The  lakes  offer  boating, 
fishing,  water  sport  recreations,  and  numerous  other 
family  outing  activities.  In  the  winter  time,  skiing  and  a 
more  recent  sport,  snowmobiling,  provide  recreation  for 
the  county  residents  and  their  guests. 

SOILS 

The  soils  of  Lewis  and  Clark  County  are  mostly  of  alpine 
nature,  especially  in  the  western  portions,  and  support 
forests  and  some  grassland  areas.  The  north  central 
portion  of  the  county  contains  soils  of  the  agricultural 
supporting  type  which  lends  toward  large  grazing  areas. 


The  eastern  area  has  soils  producing  some  sugar  beets 
and  potatoes  with  the  assistance  of  irrigation.  Specific 
details  and  descriptions  of  the  soils  will  be  covered  in 
detail  later  in  this  report. 

WATER 

The  Continental  Divide,  which  runs  north  and  south 
through  the  western  part  of  the  county,  separates  the 
area  drainage  into  two  major  river  basins,  the  Missouri 
and  the  Columbia.  The  Blackfoot  River,  which  flows 
westerly  through  Lincoln,  joins  the  Clark  Fork  at 
Bonner  in  Missoula  County.  The  South  Fork  of  the 
Flathead  River  drains  part  of  the  Bob  Marshall  Wilder- 
ness area  in  the  northwestern  area  of  the  county  while 
the  North  Fork  of  the  Sun  River  collects  the  north- 
eastern portion  of  the  county's  water.  The  Sun  River  is 
the  primary  drainage  flow  of  the  Augusta  area  and  flows 
east  along  the  county  boundary  toward  the  Missouri 
River.  The  Dearborn  River  traverses  from  west  to  east 
through  the  central  portion  of  the  county  emptying  into 
the  Missouri  just  as  it  exits  the  county.  The  extreme 
southern  part  of  the  county  including  Helena  drains  by 
means  of  Ten  Mile  Creek  which  enters  the  Missouri  River 
through  Lake  Helena. 

Water  resources  are  covered  in  more  detail  later  in  this 
report. 


13 


THE   PEOPLE 


POPULATION 

In  order  to  make  a  meaningful  population  forecast,  it  is 
first  necessary  to  analyze  the  population  history  of  an 
area.  Chart  3  graphically  shows  the  growth  of  Lewis  and 
Clark  County  as  compared  with  that  for  Montana  and 
indicates  the  future  growth  for  both. 

The  number  of  persons  in  the  county  declined  slightly 
between  1920  and  1930,  a  rate  similar  to  the  loss  for  the 
state.  After  that  date  substantial  increases  were  recorded 
in  each  census  period  reflecting  growth  rates  above  that 
for  Montana.  The  forecasts  continue  to  indicate  a 
percentage  increase  much  higher  in  the  county  than  for 
the  state. 

In  1960  the  county  was  classified  as  a  peripheral 
metropolitan  or  suburban  place  in  that  it  was  adjacent  to 
but  not  an  integral  part  of  a  Standard  Metropolitan 
Statistical  Area.  Table  1  indicates  that  since  1950 
growth  has  averaged  sixteen  percent  for  each  ten  year 
period.  The  rural  areas  have  grown  at  a  rate  about  half 
that  for  the  urban  areas.  Farm  population  has  declined, 
but  increases  in  the  rural  non  farm  segments  have  been 
at  a  rate  higher  than  that  for  the  urban  areas.  The 
number  of  persons  in  urban  areas,  mainly  centered  in 
Helena,  accounted  for  more  than  three  fourths  of  the 
total  population.  The  data  in  Table  1  indicates  that  the 
rural  population  has  dropped  from  one  fourth  of  the 
total  to  an  estimated  one  fifth  in  1970.  This  is  mainly 
because  of  the  decline  in  the  number  of  farmers.  At  the 
same  time  the  rural  non  farm  population  has  increased  in 
terms  of  the  total  population. 

The  number  of  persons  living  in  the  county  increased  by 
3,466  from  1950  to  1960.  Chart  4  indicates  that  the 
growth  is  a  result  of  3,639  births  over  deaths  and  a  net 
migration  loss  of  only  173  persons. 

The  change  in  sex  composition  from  1950  to  1960  is 
shown  in  Chart  5.  As  shown,  the  percent  of  both  sexes 
has  remained  fairly  constant  throughout  the  period.  A 
slight  increase  occurred  for  the  females  in  1960. 

The  age  distribution  by  sex  for  1950  and  1960  are 
shown  in  Table  2.  Substantial  increases  occurred  within 
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the  lower  age  groups  with  moderate  increases  also  noted 
for  the  older  groups. 

A  total  of  thirteen  towns  and  communities  were  studied 
in  Lewis  and  Clark  County.  The  list  includes  the 
incorporated  town  of  East  Helena  and  the  twelve 
unincorporated  communities  of  Lincoln,  Augusta,  Un- 
ionville.  Wolf  Creek,  Craig,  Marysville,  Colorado  Gulch, 
York,  Canyon  Creek,  Hauser  Dam,  Holter  Dam,  and 
Rimini,  The  communities  of  Austin,  Broadwater,  and 
Oilman  were  also  studied  but  because  of  insufficient 
population  and  development  were  not  included  in  this 
report.  The  community  of  Canyon  Ferry  was  also 
surveyed  and  found  to  be  a  self  contained  Bureau  of 
Reclamation  unit. 

Because  of  the  time  elapsed  since  the  1960  Census, 
current  population  estimates  had  to  be  derived  from 
several  sources  in  the  field.  Surveys  and  interviews  were 
conducted  to  determine  what  now  exists  and  what  is 
expected  in  the  future.  Table  3  indicates  the  past 
population  experience  and  the  forecasts  for  the  com- 
munities. 

The  town  of  East  Helena  will  remain  the  largest  urban 
center  in  the  county  outside  of  the  Helena  area  which 
because  of  its  large  population  is  outside  the  limits  of 
this  planning  study.  The  number  of  persons  will  increase 
by  two  thirds  over  the  next  twenty  years  for  a  1990 
estimated  population  of  2,500.  The  population  in  the 
fringe  areas  will  also  double  during  the  period.  The 
majority  of  the  growth  is  expected  to  occur  north  of  the 
community  in  the  vicinity  of  the  school  and  easterly  of 
town  north  of  Main  Street.  Some  long  range  growth  will 
occur  westerly  of  the  community. 

The  population  of  Lincoln  is  expected  to  more  than 
double  by  1990.  The  estimated  1970  population  figure 
of  475  is  expected  to  reach  one  thousand  by  the  end  of 
the  planning  period.  The  short  range  growth  should 
occur  within  the  existing  development  and  easterly  of 
Sleeping  Hollow  Avenue.  The  long  range  growth  should 
cause  development  east  and  west  of  the  existing  com- 
munity along  Highway  200. 


The  number  of  persons  living  in  Colorado  Gulch  is  also 
expected  to  more  than  double  in  the  next  twenty  years. 
Growth  patterns  are  expected  to  continue  as  in  the  past. 

Unionville  is  expected  to  have  a  two  thirds  population 
growth.  Growth  areas  will  continue  to  string  out  along 
the  highway. 

A  doubling  of  population  is  anticipated  in  the  com- 
munity of  Craig.  Growth  is  expected  to  occur  between 
the  existing  town  and  U.  S.  Highway  91. 

Minor  growth  is  expected  to  occur  within  the  remaining 
communities  except  in  Augusta,  Wolf  Creek,  Marysville, 
Hauser  Dam,  and  Holter  Dam.  These  areas  will  have 
fewer  people  in  1990  than  is  presently  recorded. 

The  population  figures  reflect  only  those  factors  and 
trends  for  which  information  is  available.  New  techno- 
logical advances,  new  industries,  or  other  unforeseen 
action  may  alter  the  population  forecasts.  If  such  an 
event  occurs,  the  areas  affected  should  be  re-examined  in 
light  of  the  new  conditions. 

HOUSING 

In  1960  there  were  10,442  housing  units  within  Lewis 
and  Clark  County.  Chart  6  indicates  that  seventy  percent 
of  all  homes  were  in  urban  areas  while  one  fourth  of  the 
homes  were  classified  as  rural  non  farm.  The  remainder 
were  represented  by  farms  in  the  county.  The  median 
housing  unit  size  was  4.30  rooms  per  unit,  and  the 
median  household  size  per  occupied  unit  was  3.01 
persons.  Of  those  units,  half  were  owner  occupied  and 
one  third  were  used  for  rental  purposes.  Chart  7 
indicates  that  fourteen  percent  were  vacant.  The  con- 
dition of  housing  in  1960  is  reflected  in  Chart  8  which 
indicates  that  only  four  percent  were  in  need  of 
replacement  and  that  sixteen  percent  needed  repair.  The 
remainder  were  classified  as  sound. 


Chart  9  reflects  the  1960  status  of  housing  units  in  terms 
of  source  of  water,  water  supply,  and  method  of  sewage 
disposal.  For  geographical  reference,  the  data  shows  the 
status  for  Lewis  and  Clark  County  as  a  whole  and  for  the 
urban,  rural  non  farm,  and  farm  areas. 

In  1960  more  than  three  out  of  every  four  homes  were 
served  by  a  public  water  system  or  by  a  private 
company.  Those  served  included  almost  all  urban  homes 
but  only  one  third  of  those  in  the  rural  non  farm  areas. 
The  main  reason  for  the  high  percentage  for  urban 
homes  in  all  categories  in  Chart  9  is  the  inclusion  of  the 
City  of  Helena  in  the  housing  statistics.  Only  three 
percent  of  the  farms  received  water  from  a  public  water 
system  or  private  company.  Almost  half  of  the  homes  of 
the  rural  non  farm  type  utilized  individual  wells  for 
water,  and  one  fifth  of  the  total  relied  on  some  other 
source.  Generally,  the  farm  homes  used  individual  wells 
for  water. 

Almost  all  homes  had  piped  water  in  1960.  Only  one 
home  in  seventeen  did  not  have  any  piped  water  at  all. 
This  figure  includes  one  percent  of  the  urban  homes, 
eighteen  percent  of  those  in  the  rural  non  farm  areas, 
and  eight  percent  of  the  farms. 

Three  fourths  of  all  homes  were  connected  to  a  public 
sewer  in  1960.  Those  served  included  almost  all  of  the 
urban  homes  but  only  twenty  percent  of  homes  in  the 
rural  non  farm  areas.  None  of  the  farms  utilized  a  public 
sewer  system  for  disposal.  Generally,  the  farm  and  the 
rural  non  farm  areas  resorted  to  either  septic  tanks  or 
cesspools  for  sewage  disposal.  At  the  same  time,  one 
fourth  of  the  rural  non  farm  homes  and  thirteen  percent 
of  the  farms  utilized  some  other  method  for  disposal  of 
their  sewage. 

The  1960  housing  data  indicates  that  the  rural  non  farm 
areas  were  deficient  in  terms  of  water  and  sewer  systems. 
Efforts  to  provide  adequate  systems  should  be  directed 
in  that  area. 
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CHART  5 

Population   by  Sex 

Lewis  and  Clark  County    1950-1960 
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CHART  6 
Housing  Classification 
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Total 

Urban  (Inc.  Towns) 

Rural 

Farm 

Non  Farm 


TABLE  1 
Urban-Rural  Papulation  Changes  for  Lewis  and  Clark  County 
1950-1970 


1950 

1960 

Changes 
Number 

1950-1960 
Percent 

1960 

1970 

Changes 
Number 

1960  1970 
Percent 

24,540 

18.797 

5,743 

1,842 

3,901 

28,006 

21,717 

6,289 

1,526 

4,763 

+  3,466 
+  2,920 
+     546 
■     316 
+    862 

+  14.1 
+  15.5 
+   9.5 
-  17.2 
+22.1 

28,006 

21,717 

6,289 

1.526 

4,763 

33,000 

26,000 

7,000 

1,200 

5,800 

+4,994 
+4,283 
+     711 
-      326 
+  1,037 

+  17.8 
+  19.7 
+  11.3 
-  21.4 
+21.8 

Sources;     1.    U.  S.  Census  of  Population 
2.    Intermountain  Planners,  Inc. 


TABLE  2 
Age  &  Sex  Composition  of  Lewis 


Age  Group 


1950 
Male  Female 


and  Clark  County 

I960 
Male  Female 


Under  5 

1,268 

1,297 

1,567 

1,513 

5-14 

1,951 

1.967 

2,865 

2.820 

15-19 

727 

879 

998 

1.200 

20-24 

719 

851 

695 

816 

25-34 

1,904 

1.888 

1,542 

1,647 

35-44 

1,841 

1.775 

1,882 

1,853 

45-54 

1,450 

1,288 

1.631 

1,672 

55-64 

1,321 

1,189 

1.238 

1,183 

65-74 

734 

692 

911 

994 

75    + 

402 

397 

406 

573 

Total 

12,317 

12,223 

13.735 

14.271 

Source:    U.  S.  Census  of  Population 


TABLE  3 
Population  Forecast  for  Towns  and  Communities 
Lewis  and  Clark  County 

1950    I960   1970   1975   1980   1990 


East  Helena 

Fringe 

Lincoln 

Augusta 

Unionville 

Wolf  Creek 

Craig 

Marysville 

Colorado  Gulch 

York 

Canyon  Creek 

Hauser  Dam 

Holter  Dam 

Rimini 


1.216 

1,490 

1,550 

1,750 

2,000 

2,500 

NA* 

NA* 

110 

150 

200 

250 

260 

400 

475 

750 

900 

1,000 

500 

400 

400 

375 

350 

275 

48 

75 

120 

135 

150 

200 

160 

175 

125 

110 

100 

75 

66 

50 

75 

90 

100 

150 

79 

45 

40 

35 

30 

20 

NA* 

NA* 

90 

120 

180 

225 

NA' 

25 

50 

55 

60 

75 

37 

10 

25 

25 

30 

35 

NA* 

NA* 

30 

30 

28 

25 

NA* 

NA- 

30 

30 

28 

25 

35 

NA* 

75 

80 

90 

100 

Sources:     1.  U.  S.  Census  of  Population 
2.  Intermountain  Planners,  Inc. 
*     Not  Available 
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THE    ECONOMY 


LABOR 

People  have  a  direct  relationship  on  the  economy  of  an 
area  because  of  their  roles  as  both  producers  and 
consumers  of  goods  and  services.  The  following  eco- 
nomic analysis  of  Lewis  and  Clark  County  is  concerned 
primarily  with  the  total  economic  spectrum  and  how  it 
may  affect  the  future.  Changing  economic  conditions 
can  have  either  a  good  or  a  bad  effect  on  an  area  in 
terms  of  population  growth,  ability  to  provide  for  public 
improvements,  or  in  determining  the  general  overall 
living  environment. 

Employment  rose  eleven  percent  in  the  county  between 
1950  and  1960.  This  increase  is  contrasted  with  a  six 
percent  gain  for  IVIontana  in  the  same  period. 

The  past  employment  change  by  major  industry  groups 
is  shown  in  Chart  10.  During  the  ten  year  period  gains 
occurred  in  two  thirds  of  the  groups.  The  most 
noticeable  gain  was  in  the  services  and  finance  group, 
which  increased  thirty  nine  percent. 

Finance,  insurance,  and  real  estate  accounted  for  twenty 
percent  of  the  services  and  finance  group.  They  were 
closely  followed  by  the  education  profession  with 
seventeen  percent  and  those  in  professional  services  with 
fourteen  percent. 

The  trade  industry  group  represented  over  two  thousand 
persons  in  1960,  increasing  by  eight  percent  over  the 
previous  ten  years  as  compared  to  a  fourteen  percent 
population  increase.  The  retail  segment  represented  over 
half  of  those  in  the  group  while  those  engaged  in  eating 
and  drinking  places  accounted  for  another  twenty 
percent. 

The  governmental  group  represents  a  sizable  number  of 
employees  because  the  state  capitol  is  located  within  the 
county.  This  is  noticeable  in  the  fourteen  percent  for  the 
county  as  compared  with  six  percent  for  the  state. 

A  report  published  by  the  State  Engineers  Office  in 
Helena  states  that  agriculture  is  the  most  stable  industry 
in  the  county.  Chart  10  indicates  that  725  persons  were 
included  in  that  category  in  1960,  or  eighteen  percent 
less  than  in  1950. 
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The  percentage  for  employment  by  industry  group,  as 
shown  in  Table  4,  gives  an  insight  into  local  employment 
characteristics.  The  table  shows  the  relative  weight  of 
each  industry  group  in  the  county  and  offers  a  compari- 
son with  that  existing  in  1960  for  the  State  of  Montana 
and  the  United  States. 

The  services  and  finance  industry  group  attracted  the 
largest  percent  of  the  labor  force  in  1960.  One  third  of 
all  labor  was  engaged  in  that  group  as  opposed  to  twenty 
six  percent  for  the  state  and  sixteen  percent  for  the 
United  States. 

The  trade  industry  group  represented  the  next  largest 
classification  of  employment  in  the  county.  This  group 
represented  eighteen  percent  of  the  total  labor  force,  or 
a  figure  lower  than  that  for  the  state  or  the  nation. 

Labor  statistics  published  by  the  Employment  Security 
Commission  of  Montana  indicate  an  employment  drop 
in  1969  in  which  all  industry  groups  were  affected. 

The  Helena  area  accounts  for  a  major  portion  of  the 
labor  force  in  the  county.  It  is  expected  that  future 
employment  growth  will  mainly  be  centered  here  with 
small  growth  occurring  in  other  parts  of  the  county.  As  a 
result,  population  growth  for  the  areas  covered  by  this 
report  will  continue  as  in  the  past. 

AGRICULTURE 

A  farm  is  defined  by  the  United  States  Census  as  a  place 
having  at  least  ten  acres  of  land  devoted  to  agriculture 
and  selling  at  least  fifty  dollars  worth  of  agricultural 
products  annually.  According  to  Chart  11,  there  were 
335  farms  in  Lewis  and  Clark  County  in  the  above 
category  in  1964,  or  five  percent  more  than  there  were 
in  1959. 

Of  the  total  number  of  farms,  sixty  were  classified  as 
part  time  and  seventeen  were  classified  as  being  operated 
by  semi  retired  persons. 

Generally,  farms  were  of  all  sizes  in  the  county.  For 
example,  almost  half  of  all  the  farms  were  under  five 
hundred  acres  in  size  while  the  average  size  was  4,374 
acres.  At  the  same  time  forty  four  percent  of  all  farms 


were  in  excess  of  one  thousand  acres.  Of  the  total 
number  of  farms,  half  were  livestock  producers  and  nine 
percent  raised  primarily  cash  crops. 


The  1964  classifications  of  farms  by  type  was  as  follows: 

32 


Field  crop  farms  other  than  vegetables, 
nuts  and  fruit 


Cash  grain  24 

Other  field  crop       8 

Poultry  farms  9 

Dairy  farms  1 1 

Livestock  farms  other  than  poultry 

and  dairy  169 

General  farms  27 

Miscellaneous  and  unclassified  87 

Total  335 

The   value  of  products  sold  by  the  number  of  farms 
further  indicates  the  widespread   in  sizes  of  farms.  As 


seen  in  Chart  13,  just  less  than  half  of  all  farms  reported 
sales  under  $5,000.  At  the  same  time  thirty  nine  percent 
had  agricultural  sales  exceeding  $10,000  while  almost 
one  farm  in  five  had  sales  of  over  $20,000. 

The  cash  receipts  data  for  the  county  from  1964  to 
1967  is  as  follows; 


Year 
1964 
1965 
1966 
1967 


Livestock 
$3,482,800 
$4,330,900 
35,367,800 
$4,176,200 


Crops 
$1,102,900 
$1,266,600 
$1,264,900 
$1,170,700 


Total 
$4,585,700 
$5,597,500 
$6,632,700 
$5,346,900 


During  the  four  year  reporting  period  the  sale  of 
livestock  products  accounted  for  more  than  three 
fourths  of  all  agricultural  sales.  The  importance  of 
livestock  in  the  agricultural  economy  will  continue 
throughout  the  planning  period. 

It  is  expected  that  agriculture  will  intensify  in  the 
county  as  experienced  elsewhere  in  the  state  and  the 
nation.  The  result  will  be  fewer  but  larger  farms  with  an 
increasing  number  becoming  livestock  producers. 


TABLE  4 
Percent  of  Total  Employment  by  Industry  Groups 
Lewis  and  Clark  County,  Montana  and  United  States   1960 


Lewis  and  Clark 

United 

County 

Montana 

States 

Agriculture 

6 

17 

11 

Forestry  and  Fisheries 

1 

1 

1 

IVlining 

1 

3 

1 

Construction 

8 

7 

5 

Manufacturing 

8 

10 

27 

Transportation  and  Utilities 

10 

9 

7 

Trade 

18 

21 

19 

Sen/Ice  and  Finance 

34 

26 

16 

Government 

14 

6 

13 

Total 

100 

100 

100 

Source:    U.  S.  Census  of  Population,  1960 
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CHART  10 

Employment   Change  by  Major    Industry   Group 
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Lewis  and  Clark  County        1950-1960 
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I  I   1950  Total  Employment   10,537' 
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*  Includes  some  Industries  not  reported 


Source;    U.  S.  Census  of  Population 
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CHART  1 1 

Number    of    Farms 

Lewis  and  Clark  County  1959-1964 
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Source:    U.  S.  Census  of  Agriculture,  1964 


CHART  12 

Farms  by  Size 

Lewis  and  Clark  County    1964 


Percent 


CHART  13 

Number  of  Farms  by  Value 
of  Farm  Products  Sold 

Lewis  and  Clark  County    1964 
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THE  GOVERNMENT 


Before  any  meaningful  consideration  can  be  given  to 
major  capital  improvement  projects,  it  is  necessary  to 
study  the  governmental  organizations  in  Lewis  and  Clark 
County  and  to  analyze  their  economic  structure.  At 
present  there  are  two  separate,  local,  governmental  units 
in  the  county  involved  within  the  scope  of  the  water  and 
sewer  study.  These  are  the  incorporated  city  of  Helena 
and  the  government  of  Lewis  and  Clark  County. 

A  Board  of  County  Commissioners  presided  over  by  a 
chairman  governs  the  county.  The  incorporated  munici- 


pality is  governed  by  a  mayor  council  form  of  govern- 
ment. 

In  financing  capital  improvement  projects,  the  incorpo- 
rated municipalities  have  power  to  bond  and  raise  the 
necessary  monies  for  funding  projects.  The  unincorpo- 
rated small  towns  do  not  have  similar  power  and, 
therefore,  must  rely  on  financing  projects  through  the 
county  government. 

Table  5  indicates  the  financial  condition  of  each  unit  of 
government  In  1969. 


TABLE  5 
Financial  Status  of  County  Government  and  Incorporated  Cities  * 
Lewis  and  Clark  County  1969 


Revenue 


Expenditures 


Assessed 
Valuation 


Lewis  and  Clark  County 
East  Helena 


$12,959,919.40 
123,987.62 


$12,160,820.16 
101,804.02 


$119,240,462.00 
5,785,977.00 


♦There  are  several  methods  presently  available  to  communities  for  financing  water  and  sewer 
systems: 

1.  Incorporated  Cities  and  Towns  may  use  Municipal  Bonds,  Municipal  Revenue  Bonds 
and  Special  Improvement  District  Bonds. 

2.  Unincorporated  Towns  may  use  Rural  Special  Improvement  District  Bonds  and  County 
Water  and  Sewer  District  Bonds. 

3.  Incorporated  Cities  and  Towns  and  adjacent  unincorporated  areas  may  use  Metropolitan 
Sewer  District  Bonds. 

Source:  Information  received  from  each  aovernmental  unit 
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THE    WATER    RESOURCES 


GENERAL 

The  water  resources  of  any  area  are  one  of  its  most 
important  assets.  Montana  is  fortunate  in  tliat  water  is  in 
abundant  supply  over  much  of  the  state.  This  is 
especially  true  in  the  mountain  areas  and  along  the 
major  river  drainages.  Water  is  essential  for  many  human 
needs  with  individual  consumption  and  sanitation  being 
foremost.  Industrial  and  agricultural  uses  of  water  are 
perhaps  next  most  important.  The  recreational  use  of 
water  has  also  become  a  significant  factor  in  modern  day 
living. 

In  his  use  of  this  resource,  man  in  the  past  has  polluted 
much  of  the  available  fresh  water  and  degraded  it  to  the 
point  where  it  is  unfit  for  many  or  all  uses.  Careful 
planning  for  the  efficient  use  of  water  resources  can  help 
to  avert  inconveniences  caused  by  pollution. 

Water  resources,  therefore,  are  an  important  consider- 
ation in  the  comprehensive  planning  for  community 
water  and  sewer  systems.  In  the  following  portion  of  this 
report,  the  existing  water  resources  of  the  planning  area 
will  be  briefly  reviewed.  The  discussion  will  be  specifi- 
cally concerned  with  the  occurrence  and  availability  of 
both  surface  and  ground  water.  Also  important,  and 
included  in  Appendix  I  are  the  specific  laws  and  policies 
of  the  State  of  Montana  concerning  surface  and  ground- 
water resources.  "Water  Quality  Criteria,"  "Water  Use 
Classifications,"  and  "Policy  Statements"  adopted  by 
the  State  Department  of  Health  are  discussed  in  detail. 
Table  A  in  Appendix  I  outlines  present  day  water 
quality  standards  as  set  forth  by  the  United  States  Public 
Health  Service. 

SURFACE-WATER  RESOURCES 

Lewis  and  Clark  County  surface-water  characteristics  are 
typical  of  those  found  in  mountainous  terrain.  The 
entire  western  edge  of  the  county  is  dominated  by  the 
mountains  along  the  Continental  Divide  while  a  portion 
of  the  Big  Belt  Mountains  occur  northeast  of  Helena. 
The  areas  with  the  least  topographical  relief  are  the 
Helena  Valley  and  the  northeastern  corner  of  the  county 
near  Augusta.  The  mountainous  areas  along  the  Conti- 


nental Divide  and  the  Big  Belt  Mountains  are  heavily 
timbered  areas. 

The  wide  variation  in  elevations  add  to  the  complex 
surface  drainage  system.  Elevations  in  excess  of  nine 
thousand  feet  above  sea  level  occur  among  the  high 
peaks  along  the  Continental  Divide;  whereas,  an  eleva- 
tion near  four  thousand  feet  occurs  along  the  Sun  River 
east  of  Augusta. 

The  Missouri  River  is  the  major  drainage  feature  of 
Lewis  and  Clark  County.  The  river  enters  the  county 
through  Canyon  Ferry  Lake  east  of  Helena  and  flows  in 
a  northerly  direction  before  entering  Cascade  County 
northeast  of  Craig.  The  Missouri  River  is  the  eventual 
recipient  of  all  drainage  east  of  the  Continental  Divide  in 
Lewis  and  Clark  County. 

Other  important  streams  in  the  drainage  system  are  the 
Blackfoot  River  and  the  Sun  River.  The  headwaters  of 
the  Blackfoot  River  are  in  central  Lewis  and  Clark 
County  on  the  west  side  of  the  Continental  Divide.  The 
river  flows  southwest  for  approximately  twenty  miles 
before  entering  Powell  County  west  of  Lincoln.  The 
North  Fork  of  the  Sun  River  above  Gibson  Dam  and  the 
Sun  River  below  Gibson  Dam  form  the  northern  border 
of  Lewis  and  Clark  County.  The  Sun  River  provides 
drainage  for  the  northern  portion  of  the  county  and 
flows  east  through  Cascade  County  before  entering  the 
Missouri  River  at  Great  Falls. 

Other  smaller  streams  provide  a  yearlong  source  of  water 
for  irrigation,  livestock,  and  domestic  needs.  Two  of 
these  streams  are  the  Dearborn  River  near  Craig  and  Ten 
Mile  Creek  near  Helena.  Many  streams  in  the  county 
have  gaging  stations  installed  by  the  United  States 
Geological  Survey  where  flow  measurements  are  taken 
and  recorded  at  regular  intervals.  Table  6  includes 
available  data  on  the  drainage  area,  discharge,  and  runoff 
for  each  gaging  station  pertinent  to  Lewis  and  Clark 
County. 

Several  reservoirs  provide  water  storage  for  various  uses 
in  the  county.  The  largest  storage  facility  is  the  Canyon 
Ferry  Reservoir  located  northeast  of  Helena.  The  total 
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usable  capacity  of  this  reservoir  is  2,043,000  acre  feet, 
and  the  water  is  used  for  power  production,  flood 
control,  and  recreation. 

Two  other  dams  located  on  the  Missouri  River  in  the 
county  are  Hauser  Dam  and  Holter  Dam.  Water  bacl<ed 
up  by  Hauser  Dam  forms  Lake  Helena  and  Hauser  Lake 
northeast  of  Helena.  Lake  Helena  can  be  independently 
regulated  and  has  a  usable  storage  capacity  of  10,400 
acre  feet.  Hauser  Lake  has  a  usable  capacity  of  52,100 
acre  feet.  Holter  Dam  near  Wolf  Creek  forms  Holter 
Lake  and  Upper  Holter  Lake  which  together  have  a 
usable  capacity  of  81,900  acre  feet.  Water  stored  by 
these  facilities  is  used  for  power  production,  flood 
control,  and  recreation. 

Three  small  reservoirs  located  in  northern  Lewis  and 
Clark  County  are  used  for  the  storage  of  irrigation  water. 
The  Gibson  Reservoir  located  on  the  Sun  River  north- 
west of  Augusta  has  a  usable  capacity  of  105,000  acre 
feet.  The  Willow  Creek  Reservoir,  also  northwest  of 
Augusta,  has  a  usable  capacity  of  32,300  acre  feet.  Water 
diverted  from  Smith  and  Ford  Creeks  southwest  of 
Augusta  form  the  Nilan  Reservoir  which  has  a  usable 
capacity  of  10,090  acre  feet. 

The  climate  varies  considerably  from  one  area  to  another 
because  of  the  wide  range  of  topographic  conditions. 
The  effect  that  the  topography  has  on  the  climate  is  very 
Important  to  the  water  resources  of  the  county.  Pre- 
vailing west  to  southwest  winds  flowing  across  the  high 
mountains  in  western  Lewis  and  Clark  County  provide 
the  highest  annual  precipitation  values.  Nearly  sixty 
inches  of  annual  precipitation  are  estimated  to  fall  on 
some  of  the  mountainous  areas.  Average  annual  precipi- 
tation values  at  the  lower  elevations  in  the  central  and 
eastern  areas  of  the  county  range  between  nine  and 
thirteen  inches. 

In  general,  precipitation  occurs  as  steady  rains  in  the 
spring  months  of  April  through  June,  intermittent 
showers  throughout  the  summer  and  early  fall  months, 
and  as  snowfall  during  the  winter  months.  Snow  does 
not  tend  to  remain  on  the  ground  in  the  lower  elevations 
of  the  county  due  to  "chinook"  wind  conditions  and 
frequent  winter  warming  spells.  Snow  begins  to  accumu- 
late in  November  in  the  higher  mountain  valleys; 
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however,  and  continues  to  build  up  until  late  March  or 
early  April.  Portions  of  the  high  mountain  snowpack  in 
Lewis  and  Clark  County  and  in  other  adjacent  drainage 
areas  remain  until  the  warm  temperatures  of  late  July 
and  August  begin  to  melt  them.  The  runoff  from  the 
snowpack  at  this  time  of  the  year  coincides  with  the 
period  of  maximum  demand  for  water  in  the  valleys 
below. 

The  use  of  surface  water  is  widespread  for  domestic, 
industrial,  agricultural,  and  recreational  purposes.  The 
communities  of  Helena  and  East  Helena  utilize  surface 
water  for  municipal  purposes.  Table  7  includes  a 
chemical  analysis  of  the  East  Helena  surface-water 
supply.  Agricultural  uses  of  water  are  very  important  to 
the  county.  The  irrigation  summary  of  Lewis  and  Clark 
County  by  river  basins,  which  is  included  in  the  water 
resources  survey  published  by  the  Montana  Water 
Resources  Board  in  1957,  indicates  that  over  38,000 
acres  were  being  irrigated  at  that  time  and  that  a 
potential  existed  for  the  irrigation  of  over  seven  thou- 
sand additional  acres.  A  final  but  important  use  of 
surface  water  is  for  recreational  purposes.  The  mountain 
lakes  and  streams  in  the  county  are  ideal  habitat  for  fish 
and  waterfowl  and  draw  many  fishermen,  hunters,  and 
campers  to  the  area  each  year. 

WATER  USE  CLASSIFICATION 

The  Water  Pollution  Control  Council  has  classified  the 
streams  and  drainages  in  Montana  according  to  the  water 
use  classification  definitions  shown  in  Appendix  I.  The 
streams  and  drainages  of  Lewis  and  Clark  County  and 
surrounding  areas  are  classified  as  follows: 

Missouri  River  Drainage  to  the  Sun  River  in         B-D, 
Great  Falls  except  for  several  tributaries 
including  the  following: 

Prickly  Pear  Creek  Drainage  to  the  Mon-         B-D^ 
tana  Highway  No.  433  crossing  about 
one  mile  northwest  of  East  Helena,  ex- 
cept the  tributaries  listed  below: 

McClellan  Creek  Drainage  to  A-Open-D, 

the  East  Helena  water  supply 

intake 

Remainder  of  the  McClellan  B-D.| 

Creek  Drainage 


Prickly  Pear  Creek  (mainstem)  from  E 

the  Montana  Highway  No.  433 
crossing  about  one  mile  northwest  of 
East  Helena  to  its  mouth 

Tributaries  of  Prickly  Pear  Creek  from  BD  .1 

the  Montana  Highway  No.  433  crossing 
to  its  mouth  except  those  listed  below; 

Ten  Mile  Creek  Drainage  to  AOpen-D., 

the  Helena  water  supply 

intake 

Remainder  of  Ten  Mile  Creek  B-D., 

Drainage 

Sun  River  Drainage  to,  but  excluding,  B-D, 

Muddy  Creek  near  Vaughn 

Muddy  Creek  Drainage  E 

Sun  River  (mainstem)  from  Muddy  ^'-'3 

Creek  to  the  Missouri  River 

Tributaries  (if  any)  to  the  Sun  B-D, 

River  from  Muddy  Creek  to 
the  Missouri  River 


GROUNDWATER  RESOURCES 

Ground  water  is  the  most  widely  used  source  of 
domestic  water  in  Lewis  and  Clark  County.  As  of 
January  1970,  1,285  well  and  605  spring  appropriations 
were  on  file  at  the  Montana  Bureau  of  Mines  and 
Geology.  The  majority  of  the  appropriations  are  in  the 
Helena  Valley,  along  major  drainages  in  the  area,  and  in 
the  plains  in  the  northeastern  part  of  the  county.  A  total 
of  728  wells  are  used  for  domestic  purposes,  eighty  three 
for  irrigation,  118  for  stock,  209  for  a  combination  of 
stock  and  domestic  purposes,  and  forty  one  for  public 
supplies.  The  remaining  wells  are  used  for  a  variety  of 
other  purposes  or  the  use  is  not  known.  A  total  of  405 
springs  are  used  for  stock  purposes,  twenty  eight  for 
domestic  use,  thirty  two  for  irrigation,  twenty  six  for  a 
combination  of  domestic  and  stock  purposes,  and  six  for 
commercial  use.  Use  of  the  remaining  108  springs  is 
unknown.  The  communities  of  Canyon  Ferry,  East 
Helena,  and  Helena  have  appropriated  ground  water  for 
municipal  use.  (See  Table  7  for  chemical  analysis  of  the 
Canyon  Ferry  and  East  Helena  water  supplies.)  Most  of 
the  other  communities  in  the  county  obtain  the  majority 
of  their  water  from  private  wells  and  springs. 


TABLE  6 
Stream  Gaging  Stations 


OischariM  (cfs) 

HunoH-  (1.000  Acre-Ft» 

Gagiitg  Su 

Drainage 

Sm 

Years 

stream 

Location 

Area  (sqmil 

Notes 

Max. 

Date 

Min. 

Date 

Average 

Averaged 

Max. 

Date 

Min, 

Date 

1.  Missouri  River 

Below  Hauser  Dam 

16.600 

1,2 

33.300 

6/18/27 

280 

3/  3/38 

4.115 

20 

4,652 

1928 

1,723 

1934 

2.  Missouri  River 

Below  Holier  Dam 

16.900 

1.  2 

34.800 

6/  8/48 

830 

5/22/55 

5.212 

11 

5.663 

1948 

2.262 

1954 

3  Prickly  Pear 

At  East  Helena 

254 

3 

535 

6/19/09 

67.5 

5 

72 

1909 

40 

1912 

Creel( 

4.  TenMileCreeIr 

Near  Rimini 

33 

1.2 

781 

5/27/17 

No  Flow 

At  Times 

18,4 

42 

385 

1917 

2.61 

1931 

5.  Ten  Mile  Creelr 

Near  Helena 

102 

1 

995 

5/28/17 

No  Flow 

At  Times 

27,2 

46 

53,3 

1927 

3,18 

1931 

6.  Ltl.  Prickiv 

Near  Canyon 

Pear  Creek 

Creek  P,  0. 

183 

1,3 

665 

6/29/13 

No  Flow 

At  Times 

48,2 

13 

69.9 

1917 

9,09 

1919 

7.  Lost  Horse 

Near  Marysville 

Creek 

13 

1.3 

42 

6/13/09 

No  Flow 

At  Times 

• 

• 

• 

8.  Deadmar>  Creek 

Near  Marysville 

10 

1.3 

132 

5/28/09 

2,4 

9/10/10 

• 

• 

• 

• 

• 

9.  Marsh  Creek 

Near  Marywille 

6 

1,3 

15 

6/13/09 

1.3 

At  Times 

• 

• 

• 

10,  Canyon  Creek 

Near  Canyon 

Creek  P.  0, 

74 

1.3 

268 

5/20/22 

6,6 

3/27/22 

• 

* 

• 

• 

* 

11.  Cottonwood 

Near  Canyon 

Creek 

Creek  P,  0. 

17 

3 

14 

3/22/22 

0,9 

9/    1/21 

* 

' 

• 

12.  OeartMrn  River 

Near  Craig 

325 

7,960 

6/  4/53 

12 

8/  2/56 

225 

11 

263,8 

1948 

74,27 

1946 

13.  Falls  Creek 

Near  demons 

38 

3 

540 

6/  6/09 

' 

* 

• 

' 

14.  N  Fork  of  N 

Near  Augusta 

Fork  Sun  H 

258 

4.840 

6/   3/48 

27 

11/21/49 

369 

12 

324 

1964 

200-4 

1949 

15.  North  Fork 

Sun  River 

Near  Augusta 

609 

3 

32.300 

6/21/16 

3,4 

4/18/38 

820 

37 

1.173 

1916 

272 

1931 

16,  South  Fork 

Sun  River 

At  Augusta 

157 

3 

4,300 

6/02/08 

No  Flow 

At  Timet 

94,4 

20 

154 

1917 

14.8 

1919 

1 7- Willow  Creek 

Near  Augusta 

96 

3 

1.150 

6/23/16 

No  Flow 

7/17/10 

27,7 

20 

56.2 

1916 

5,19 

1919 

18.  Sinilh  Creek 

Near  Augusta 

74 

1.3 

1330 

6/  5/48 

12 

12/21/45 

65,7 

7 

81,37 

1948 

20,76 

1946 

19.  Ford  Creek 

Near  Augusta 

19,4 

1.3 

1.230 

6/19/09 

No  Flow 

11/03/06 

32,2 

6 

35,8 

1909 

157 

1910 

Sourca     "WBtsr  Rnource*  Survav  L»wi»  and  Ci 
Montana  Water  Ratourcat  Board.  Halai 
Not**;    1.  Irrisaiion  divarsioni  occur  sbova  that*  naiioni 

2.  Flow  It  ragulatad  by  ona  or  mor*  rMarvo>ri 

3.  Only  thori  tarm  or  laatonal  record*  avallabls 


*Noi  Recorded 
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There  are  a  number  of  geological  reports  that  describe 
the  geology  of  parts  of  Lewis  and  Clark  County. 
Ground-water  resources  of  the  Helena  Valley  are  de- 
scribed by  Lorenz  and  Swenson  in  U.  S.  Geological 
Survey  Circular  83;  ground  water  in  the  extreme 
southeast  corner  of  the  county  near  Canyon  Ferry 
reservoir  has  been  described  by  Pardee  in  U.  S.  Geo- 
logical Survey  Water  Supply  Paper  539,  and  by  Lorenz 
and  McMurtrey  in  U.  S.  Geological  Survey  Water  Supply 
Paper  1360-C.  Ground  water  in  the  northeastern  corner 
of  the  county  near  Augusta  has  been  described  by  Fisher 
in  U.  S.  Geological  Survey  Water  Supply  Paper  221. 
Ground-water  resources  of  most  of  Lewis  and  Clark 
County  have  not  been  investigated. 

Lewis  and  Clark  County  is  large  and  contains  a  wide 
variety  of  geological  and  topographic  conditions.  The 
geological  history  of  the  county  includes  long  periods  of 
sedimentation,  regional  uplift,  structural  deformation, 
and  erosion.  During  the  Precambrian  era  (more  than  600 
million  years  ago)  thousands  of  feet  of  sediments  were 
deposited  forming  a  thick  sequence  of  sedimentary 
rocks.  Sedimentation  continued  during  Paleozoic  (225 
to  600  million  years  old)  interrupted  only  by  brief 
periods  of  uplift  and  erosion.  In  early  Tertiary  time 
(fifty  to  seventy  million  years  ago)  there  was  widespread 
regional  uplift,  faulting,  erosion,  and  deformation  in 
mountainous  parts  of  the  county.  Sediments  deposited 
during  Paleozoic  and  Mesozoic  time  were  removed  from 
large  areas  in  the  county.  In  Tertiary  time  the  county 
was  intruded  by  granitic  and  volcanic  rocks  and  was 
blanketed  in  some  areas  by  volcanic  ash.  In  later  Tertiary 
there  was  additional  deformation,  uplifting,  and  erosion 
in  the  county.  Dissection  of  the  mountains  and  develop- 
ment of  mountain  valleys  occurred  during  this  time.  The 
final  significant  geological  event  in  the  county  was 
glaciation  during  the  Pleistocene  epoch  (twenty  thou- 
sand to  one  million  years  ago).  Glaciation  occurred  in 
the  mountainous  areas  and  resulted  in  the  formation  of 
moraines  and  outwash  deposits. 

The  quantity,  quality,  and  distribution  of  ground  water 
in  Lewis  and  Clark  County  is  closely  related  to  geo- 
logical conditions.  The  geological  units  of  importance  to 
ground  water  are  (1)  sedimentary  rocks  of  Precambrian 
age,  (2)  sedimentary  rocks  of  Paleozoic  and  Mesozoic 
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age,  (3)  igneous  rocks  of  Tertiary  and  Mesozoic  age,  and 
(4)  valley  fill  deposits,  alluvial  flood  plain  sediments,  and 
glacial  deposits  of  Tertiary  and  Quaternary  age. 

Several  tens  of  thousands  of  feet  of  rocks  of  the  Belt 
series  of  Precambrian  age  underlie  much  of  the  county. 
These  rocks  are  generally  quartzites,  shales,  and  lime- 
stones that  have  been  folded,  faulted,  and  slightly 
metamorphosed.  The  Belt  rocks  outcrop  in  much  of  the 
western  and  southern  part  of  the  county.  These  rocks 
are  tightly  compacted,  have  low  porosities  and  permea- 
bilities (ability  to  store  and  transmit  water),  and  will 
yield  only  small  quantities,  one  to  ten  gallons  per  minute 
(gpm),  of  good  quality  water  to  wells. 

Sedimentary  rocks  of  Paleozoic  and  Mesozoic  age  are 
present  over  broad  areas  in  the  central,  southern,  and 
eastern  portions  of  the  county.  These  rocks  have  been 
severely  disturbed  by  faulting  and  folding  and  have  some 
of  the  most  complex  geological  relationships  in  Mon- 
tana. A  wide  variety  of  rock  types  are  present,  including 
limestone,  dolomite,  sandstone,  quartzite,  and  shale. 
Few  wells  are  present  in  mountainous  areas  underlain  by 
these  rocks,  but  it  Is  reasonably  certain  that  some  of  the 
Paleozoic  and  Mesozoic  formations  contain  ground 
water. 

East  of  the  mountains  in  the  foothills  between  the 
Willow  Creek  Bird  Reservation  and  Wolf  Creek,  sedi- 
mentary formations  of  Cretaceous  age  (65  to  135 
million  years  old)  are  present.  In  this  area,  water  yielding 
sandstones  are  present  in  the  Two  Medicine  Formation 
and  Virgelle  Sandstone.  Wells  drilled  into  these  forma- 
tions vary  in  depth  from  less  than  one  hundred  feet  to 
over  five  hundred  feet  and  yield  small  amounts  of  fair  to 
poor  quality  ground  water. 

Volcanic  and  intrusive  igneous  rocks  are  present  in  the 
eastern  edge  of  the  county  and  in  an  area  east  and 
southeast  of  Lincoln.  Granitic  intrusives  and  a  variety  of 
types  of  extrusive  volcanic  rocks  are  present.  With  the 
exception  of  springs,  these  rocks  have  little  significance 
as  sources  of  ground  water  and  have  not  been  drilled  for 
water  well  development. 

Tertiary  sediments  are  present  in  the  eastern  part  of  the 
Helena  Valley,  northwest  of  Helena,  and  east  of  Au- 
gusta.   In    the    Helena   Valley,   Tertiary   sediments   are 


TABLE  7 

Chemical  Analysis  of  Municipal  Water  Supplies 
(All  Figures  in  Milligrams  per  Liter)* 

City  or  Town    Canyon  Ferry    East  Helena    East  Helena    East  Helena 


Source 

Well  -East 
Bank  of  River 

McClellan 
Creek 

Well  No.  1 

Well  No.  2 

Date 

3/69 

6/56 

6/55 

3/65 

Total  Solids 

236 

80 

205 

200 

Hardness 

170 

50 

195 

128 

Ca 

52 

14 

40 

41 

Mg 

10 

4 

23 

6 

Na+K 

23 

2 

19 

17 

CO3 

0 

0 

0 

0 

HCO3 

189 

43 

122 

112 

SO4 

41 

19 

60 

60 

CI 

13 

1 

9 

5 

NO3 

0.8 

0.0 

4.4 

2.1 

F 

0.82 

0.1 

0.4 

0.6 

Fe 

0.0 

0.0 

0.3 

0.0 

As 

. 

. 

_ 

Pb 

. 

. 

Cu 

Zn 

- 

- 

•See  Appendix  I,  Table  A,  for  accepted  water  quality  standards 
Source;  State  Department  of  Health,  Helena,  Montana 


widely  exposed  between  East  Helena  and  Hauser  Lake. 
They  underlie  Recent  alluvium  in  most  of  the  valley  and 
in  turn  are  underlain  by  bedrock  of  Precambrian  and 
Paleozoic  age.  In  this  area,  the  Tertiary  is  composed 
predominately  of  fine  grained,  light  colored  clay  inter- 
bedded  with  sand  and  gravel.  The  lower  part  of  the 
Tertiary  sediments  yields  moderate  to  large  quantities  of 
water,  and  the  upper  part  yields  very  small  to  moderate 
quantities  of  good  quality  water  to  wells.  Tertiary 
deposits  northwest  of  Helena  and  east  of  Augusta  have 
not  been  studied  but  are  probably  similar  in  character  to 
those  in  the  Helena  Valley. 

Glaciation  occurred  in  the  mountains  north  of  Lincoln, 
west  of  IVIarysville,  and  in  the  mountains  west  of  the 
Willow  Creek  Bird  Reservation.  Deposits  left  by  these 
alpine  glaciers  consist  of  unsorted  and  compacted 
mixtures   of    gravel,    sand,    silt,    and   clay,   as  well    as 


stratified  outwash  and  burled  channel  deposits.  In  this 
county,  few  if  any  wells  have  been  drilled  into  glacial 
deposits.  These  materials  should  yield  small  quantities  of 
ground  water  from  sand  and  gravel  layers. 

Recent  (less  than  twenty  thousand  years  old)  and 
Pleistocene  (twenty  thousand  to  one  million  years  old) 
alluvium  are  present  in  Lewis  and  Clark  County  in  the 
Helena  Valley  and  along  the  Missouri  River  and  other 
large  streams  in  the  area.  In  the  Helena  Valley,  a  large 
area  north  of  the  town  is  mantled  by  alluvium.  The 
alluvium  consists  of  broad,  gently  sloping  alluvial  fans 
formed  by  Prickly  Pear  and  Ten  Mile  Creeks  and  other 
streams.  The  thickness  of  alluvium  ranges  from  a  few 
feet  to  one  hundred  feet  with  considerable  change  in 
thickness  within  short  distances.  The  alluvium  will  yield 
sufficient  water  for  domestic  and  stock  purposes,  and  in 
some   places  yields  are  sufficient  for  irrigation.  Water 
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quality  in  alluvium  ranges  from  excellent  to  fair.  Along 
the  Missouri  River  and  other  major  streams,  alluvium 
furnishes  ground  water  to  numerous  wells.  The  thickness 
and  composition  of  alluvium  along  streams  is  poorly 
known.  Along  the  Blackfoot  River,  alluvium  is  a  few 
tens  of  feet  to  several  hundred  feet  thick  and  will  yield 
moderate  to  large  quantities  of  good  quality  water. 

In  summary,  ground  water  in  Lewis  and  Clark  County 
furnishes  considerable  water  for  stock  and  domestic 
purposes.  The  major  ground-water  development  is  in  the 
Helena  Valley.  Use  of  ground  water  for  stock  and 
domestic  purposes  will  continue  to  increase,  and  there 
will    be    some    additional    development   for    industrial. 


municipal,  and  irrigation  purposes.  Water  quality  in  the 
county  is  generally  good;  however,  east  of  the  mountains 
water  quality  varies  from  good  to  poor.  With  the 
exception  of  the  Helena  Valley,  the  ground-water 
resources  of  the  county  have  not  been  investigated. 

Sources:    1.    M.  K.  Botz,  Montana  Bureau  of  Mines  and 
Geology,  Butte,  Montana,  1970 

2.  State  Department  of  Health,  Helena,  Mon- 
tana 

3.  "Water  Resources  Survey"  Lewis  and  Clark 
County,  Montana,  Montana  Water  Re- 
sources Board,  Helena,  Montana,  1957 


THE  SOILS 


GENERAL 

General  descriptions  of  soils  in  specific  areas  are  useful 
in  predicting  the  potential  problems  which  might  be 
encountered  during  private  and  public  works  con- 
struction. Lewis  and  Clark  County  has  an  interesting  and 
complicated  geologic  history  which  has  greatly  influ- 
enced the  soil  structure  of  the  area.  The  dominating 
physiographic  features  are  the  broad  stream  valleys 
bordered  by  high  mountain  ranges. 

As  a  result  of  alpine  glaciation  along  the  Continental 
Divide,  many  of  the  higher  elevation  areas  in  the  county 
are  covered  by  glacial  deposits  including  outwash  and 
till.  Till  is  generally  defined  as  nonsorted  and  non- 
stratified  sediment  carried  or  deposited  by  a  glacier. 
Also,  extensive  drainage  throughout  the  area  over 
periods  of  time  has  resulted  in  the  filling  of  most  valleys 
with  stream  deposits  which  are  most  commonly  known 
as  alluvium.  The  soils  of  Lewis  and  Clark  County  are 
made  up  of  alterations  of  the  outwash,  till,  alluvium,  and 
other  geologic  parent  materials  due  to  conditions  of 
climate,  topography,  and  living  organisms. 

SOIL  MAP 

The  Soil  Conservation  Service  of  the  United  States 
Department  of  Agriculture  has  prepared  general  soil 
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maps  for  the  Helena  Valley  and  the  Lincoln  Valley.  The 
maps  as  presented  by  them  are  shown  in  this  report  as 
Map  4  and  Map  5.  In  developing  these  maps,  the  Soil 
Conservation  Service  made  field  studies  and  observations 
which  resulted  in  the  designation  of  several  general  soil 
areas  or  associations.  Each  area  or  association  as  a  rule 
contains  a  few  major  soils  and  several  minor  soils.  Soils 
may  differ  greatly  in  short  distances  and  any  one  soil 
may  occur  in  more  than  one  area  or  association.  Thus, 
the  general  soils  maps  do  not  show  the  kind  of  soil  at 
any  particular  point  but  they  do  show  specific  patterns 
of  soils. 

The  Soil  Conservation  Service  is  continuing  to  expand 
the  detailed  soil  study  area  in  Lewis  and  Clark  County. 
As  additional  information  is  gathered,  it  will  be  available 
from  the  Soil  Conservation  Service  office  in  Helena. 
More  detailed  soil  information  for  areas  not  shown  on 
the  enclosed  general  soils  maps  is  available  from  the 
Helena  office  at  this  tinne.  It  is  recommended  that  all  of 
the  available  soils  information  be  consulted  during  the 
planning  of  proposed  public  works  projects  in  Lewis  and 
Clark  County.  In  addition,  on  site  soil  investigations 
should  be  performed. 

The  Soil  Conservation  Service  preliminary  draft  descrip- 
tions  of   the   thirteen   soil   associations  shown   on  the 


general  soils  map  for  the   Helena  Valley   (Map  4)   are 
presented  as  follows: 

1.  Mitler  Association.  This  association  is  dominated 
by  deep,  poorly  drained,  silt  loam  soils  on  nearly  level 
bottom  lands. 

2.  Flatwillow-Vastine  Association.  This  association 
is  dominated  by  somewhat  poorly  drained  loam  and  silt 
loam  soils,  thirty  six  to  sixty  inches  deep  over  gravel. 
They  are  on  nearly  level  bottom  lands. 

3.  Lardeli  Association.  This  association  is  domi- 
nated by  seeped,  saline  alkali,  deep,  silt  loam  soils  on 
gently  sloping  fans. 

4.  Grantsdale-Maca  Association.  This  association  is 
dominated  by  well  drained  loamy  soils,  twenty  four  to 
sixty  inches  deep  over  sand  and  gravel,  on  nearly  level  to 
gently  sloping  terraces  and  bottom  lands. 

5.  San  Isabel-Nip  Association.  This  association  is 
dominated  by  loamy  soils  that  are  less  than  twenty 
inches  deep  to  sand  and  gravel,  or  they  are  very  gravelly 
loamy  sands  below  fifteen  to  twenty  inches.  These  are 
well  to  excessively  drained  soils  on  nearly  level  terraces. 

6.  Sappington-Musselshell  Association.  This  associ- 
ation is  dominated  by  deep,  well  drained,  loamy  soils  on 
gently  sloping  to  sloping  benchlands. 

7.  Absher  Association.  This  association  is  domi- 
nated by  deep,  very  slowly  permeable  "claypan"  soils  on 
benchlands  that  are  gently  sloping  to  undulating. 

8.  Brussett-Brocl<way  Association.  This  association 
is  dominated  by  deep,  well  drained,  silt  loam  soils  on 
moderately  sloping  uplands. 

9.  Hauser-Lap  Association.  This  association  is  dom- 
inated by  loamy  soils  less  than  twenty  inches  deep  to 
argillite  limestone  or  granite  bedrock  on  hilly  uplands. 

10.  IVIusselshell-Tinal  Association.  This  association  is 
dominated  by  deep,  gravelly  and  very  gravelly  loams  that 
are  strongly  calcareous.  They  occur  on  sloping  to  steep 
landscapes. 

11.  Attewan-San  Isabel  Association.  This  association 
is  dominated  by  very  gravelly  and  very  cobbly  loam  soils 
that  are  from  twelve  to  thirty  inches  deep  to  sand  and 
gravel.  They  occur  on  nearly  level  terraces. 


12.  Vastine-Tinal  Association.  This  association  is 
dominated  by  poorly  drained,  loamy  soils  and  well 
drained,  gravelly  or  very  gravelly  loam  soils  that  are 
more  than  thirty  inches  deep  over  sand  and  gravel.  They 
occur  along  narrow  streams. 

13.  Wessel-Woodrock-Garlet  Association.  This  associ- 
ation is  dominated  by  forested,  stony  loam  soils  on  steep 
mountain  slopes.  These  soils  are  twenty  to  thirty  six 
inches  deep  over  bedrock. 

The  Soil  Conservation  Service  descriptions  of  the  six  soil 
associations  shown  on  the  general  soils  map  for  the 
Lincoln  Valley  (Map  5)  are  presented  as  follows: 

1.  Gallatin-Furniss  Association.  This  association  is 
dominated  by  loamy,  dark  colored,  poorly  to  somewhat 
poorly  drained  soils  thirty  to  sixty  inches  deep,  and 
gravelly  soils  on  flood  plains  and  low  stream  terraces 
subject  to  flooding.  (Grassland  and  Forested) 

2.  Stryker  Association.  This  association  is  domi- 
nated by  deep,  light  colored,  moderately  well  to 
somewhat  poorly  drained  silty  soils  on  nearly  level 
intermediate  stream  terraces.  (Forested) 

3.  Swims-Bearmouth  Association.  This  association 
is  dominated  by  deep,  silty,  moderately  well  drained  and 
shallow  gravelly  well  drained  soils  on  nearly  level  to 
gently  sloping  intermediate  stream  terraces.  (Forested 
and  some  Grassland) 

4.  Bigel  Association.  This  association  is  dominated 
by  moderately  deep,  dark  colored,  well  drained  gravelly 
loam  soils  on  gently  sloping  alluvial  fans  and  terraces. 
(Grassland) 

5.  Leavitt  Association.  This  association  is  domi- 
nated by  deep,  dark  colored,  well  drained  stony  loam 
soils  on  undulating  to  hilly  glacial  till  uplands.  (Grass- 
land) 

6.  Loberg  Association.  This  association  is  domi- 
nated by  deep,  light  colored,  well  drained  clayey  soils  on 
hilly  glacial  till  uplands.  (Forested) 

CONCLUSIONS 

The  soils  of  Lewis  and  Clark  County  have  generally  been 
easy  to  deal  with  where  shallow  domestic  water  wells 
and  individual  sewage  drainfields  have  been  constructed. 
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The  large  amounts  of  alluvium  and  in  some  cases  the 
glacial  deposits  have  been  found  to  be  extremely  variable 
in  permeability,  however.  This  has  had  an  effect  on  both 
the  quantity  of  water  available  in  shallow  domestic  wells 
and  the  successful  operation  of  individual  sewage  drain- 
fields.  Some  areas  of  extensive  clay  and  silt  deposits 
require  special  care  in  the  construction  and  operation  of 
septic  tank  drainfields. 

Construction  of  municipal  water  and  sewer  systems  in 
the  various  soils  of  Lewis  and  Clark  County  has  not  been 


found  to  be  difficult.  Pipeline  trench  digging  in  the  sands 
and  clays  is  extremely  easy  while  the  coarse  materials 
such  as  stream  gravels  slow  operations  somewhat.  Bed- 
rock at  shallow  depths  is  not  common  in  the  valley 
bottoms;  however,  it  can  be  expected  at  normal  water 
and  sewer  line  installation  depths  near  the  toe  of 
mountain  slopes. 

Source;     U.  S.   Department  of  Agriculture,  Soil   Con- 
servation Service,  Helena,  Montana 


COMMUNITY  WATER  SYSTEM  FACILITIES 


GENERAL 

This  comprehensive  report  covers  the  overall  problems, 
existing  or  projected,  for  Lewis  and  Clark  County, 
Montana.  The  volume  of  data  processed  and  evaluated 
and  the  intent  of  the  report  allow  only  a  general  analysis 
of  any  one  system. 

The  intent  of  this  report  is  to  point  out  the  overall  needs 
of  each  community  with  the  objective  that  each  com- 
munity may  in  the  future  be  provided  with  a  safe  and 
adequate  water  system.  The  general  solutions  to  overall 
problems  suggested  in  this  report  may  have  to  be 
modified  when  detailed  studies  are  made.  These  modifi- 
cations may  be  in  exact  size  of  parts  of  a  system  or  in 
some  detailed  design  variation  but  will  not  detract  from 
the  overall  value  of  the  general  information  presented. 

Basically,  the  demand  for  water  from  community 
systems  is  for  domestic,  fire  fighting,  and  industrial  uses. 
The  demand  for  industrial  water  supply  in  small  com- 
munities has  not  been  extensive  in  Montana  and  in  most 
cases  will  not  control  the  design  of  community  systems. 
Sufficient  water  for  fire  fighting  must  be  considered; 
however,  economic  feasibility  will  usually  control  the 
extent  of  such  facilities.  In  most  small  communities,  a 
system  with  sufficient  capacity  to  give  high  ratings  for 
fire  protection  would  require  facilities  considerably 
larger  than  necessary  for  domestic  purposes.  The  com- 
munity might  be  unable  to  finance  such  an  im- 
provement; the  approach,  therefore,  has  been  to  propose 
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a  system  suitable  for  present  domestic  needs.  These  basic 
facilities  can  be  expanded  for  more  complete  service  and 
for  higher  fire  ratings  as  it  becomes  economically 
feasible. 

The  domestic  use  of  water  has  increased  greatly  in  recent 
years.  This  is  partially  due  to  improved  economic  con- 
ditions which  make  it  possible  for  families  to  acquire 
such  water  consuming  appliances  as  dishwashers,  waste 
disposal  units,  and  automatic  washing  machines.  Water 
usage  for  beautifying  property  has  also  increased.  The 
most  essential  condition  is  adequate,  safe,  and  potable 
water  for  domestic  purposes,  and  this  has  been  the 
primary  consideration  in  this  study.  See  Appendix  II  for 
further  comments  on  analysis  criteria. 

BASIC  CONSIDERATIONS 

Communities  studied  in  this  comprehensive  plan  were 
those  with  a  minimum  of  five  potential  users  and  a 
maximum  population  of  5,500.  Each  community  within 
this  category  was  visited  at  least  once.  During  these  visits 
the  type  of  water  facilities  available  was  examined,  and 
an  evaluation  of  the  facilities  was  made  from  the 
standpoint  of  fulfilling  the  needs  of  the  residents. 

The  existing  systems  were  found  to  be  quite  varied  in 
their  operation,  condition,  and  suitability  for  serving  the 
needs  of  the  users.  The  situation  in  each  community  was 
evaluated  separately;  however,  some  general  classifi- 
cation of  the  various  systems  was  possible.  These  are 


described  briefly  in  the  following  paragraphs  so  that  the 
general  philosophy  of  the  analysis  can  be  shown. 

1.  In  some  communities,  the  homes  are  quite  wide- 
spread and  few  in  number.  Good  water  in  adequate 
quantities  can  be  found  at  reasonable  depths.  For  such 
situations,  private  wells  will  provide  a  safe  and  suitable 
water  system. 

2.  Many  communities  have  had  access  to  good  water 
from  private  wells  for  many  years.  In  some  of  these 
communities,  population  is  increasing,  and  the  area  is 
becoming  more  densely  settled.  As  a  result,  tests  for 
bacteriological  quality  of  well  water  occasionally  in- 
dicate that  pollution  is  present.  When  this  occurs,  it  is 
usually  the  beginning  of  a  problem  which  will  continue 
to  worsen.  Increasing  population  and  a  higher  potential 
for  contamination  indicate  the  need  for  a  safe  com- 
munity water  facility.  The  system  should  be  one  which 
will  serve  the  domestic  needs  of  the  residents  now  with 
provisions  for  improvements  and  expansion  as  needed. 

3.  Many  communities  have  enjoyed  a  central  water 
system  for  years  but  have  not  made  annual  im- 
provements and  replacements.  This  has  resulted  in  over- 
loaded and  antiquated  systems.  Suggestions  for  im- 
mediate improvements  which  will  fit  into  an  overall 
replacement  program  are  included  in  this  report. 

4.  Some  communities  which  have  experienced  a 
steady  population  growth  are  finding  that  their  water 
systems  are  inadequate  for  present  demands  and  will 
require  enlargement.  Population  projections  and 
economic  trends  are  used  to  determine  the  need  for 
improvements  and  also  to  justify  the  type  and  extent  of 
proposed  improvements. 

LEWIS  AND  CLARK  COUNTY 

The  estimated  1970  population  of  Lewis  and  Clark 
County  is  33,000.  Approximately  25,720,  or  seventy 
eight  percent  of  these  people,  are  presently  served  by 
central  water  systems,  and  the  remainder  are  served  by 
such  facilities  as  wells  and  springs.  By  1980  about 
32,134,  or  eighty  five  percent  of  the  population,  will 
have  access  to  central  water  systems  if  the  schedule  of 
proposed  improvements  is  followed.  It  is  expected  that 
the  remaining  fifteen  percent  will  live  in  outlying  areas. 


and  the  homes  will  not  be  close  enough  together  to 
make  central  systems  feasible. 

EAST  HELENA 

Existing  System.  The  estimated  1970  population  is 
1,660.  Population  projections  indicate  that  the  town  will 
show  substantial  increase  throughout  the  planning  peri- 
od. The  town  is  served  by  a  central  water  system,  and 
the  layout  is  shown  on  Map  6. 

Water  supply  is  obtained  from  two  wells  located  just 
north  of  the  town.  The  combined  capacity  of  these  wells 
is  one  thousand  gallons  per  minute  (gpm).  Additional 
water  supply  is  obtained  from  McClellan  Creek,  but  the 
capacity  of  this  source  is  not  known.  It  is  reported  that 
the  McClellan  Creek  source  will  supply  the  needs  of  the 
town  except  during  the  high  demand  periods  of  the 
summer  months.  The  combined  capacity  of  these  water 
sources  is  adequate  for  the  needs,  and  the  quality  of  the 
water  is  good. 

The  supply  line  from  McClellan  Creek  is  a  ten  inch  line 
to  a  point  about  one  and  one  half  miles  southeast  of  the 
town.  Two  250,000  gallon  storage  tanks  are  located  on 
high  ground  at  this  location.  An  eight  inch  supply  line 
then  continues  on  to  the  distribution  system.  An 
additional  312,000  gallon  storage  tank  is  located  at  the 
southwest  edge  of  the  town.  These  storage  facilities  are 
adequate  for  the  present  and  future  needs  of  the  town. 
The  distribution  system  consists  of  four,  six,  eight,  and 
ten  inch  water  mains  and  results  in  adequate  flows  and 
pressures  being  available  throughout  the  system. 

Improvements  by  1990.  The  estimated  1990  popu- 
lation is  2,750.  The  present  water  system  has  adequate 
capacity  to  serve  the  needs  of  this  population.  Expan- 
sion of  the  distribution  system  to  new  areas  of  develop- 
ment will  be  necessary.  Additional  well  water  may  have 
to  be  developed  if  high  demands  for  irrigation  water 
continue.  These  additional  wells  can  be  readily  de- 
veloped in  this  area. 

LINCOLN 

Existing  System.  The  estimated  1970  population  is 
475.  Population  projections  indicate  that  the  com- 
munity will  show  substantial  population  increase 
throughout  the  planning  period.  Water  supply  is  pres- 
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ently  obtained  from  shallow  private  wells.  The  quality  of 
this  water  is  considered  to  be  excellent  at  the  present 
time,  and  the  quantity  available  is  reportedly  very  large. 
The  depth  of  these  wells  is  about  twenty  feet,  and  the 
possibility  of  contamination  from  septic  tank  overflows 
is  apparent. 

Improvements  Next  Five  to  Ten  Years.  The  esti- 
mated 1975  population  is  750.  A  community  water 
system  facility  is  feasible  for  this  population,  and  it  is 
proposed  that  the  system  be  constructed  during  this 
period.  Two  wells  with  a  combined  capacity  of  420  gpm 
are  proposed  as  shown  on  Map  7.  An  alternate  water 
supply  could  be  obtained  from  the  Blackfoot  River; 
however,  a  detailed  study  regarding  feasibility  would  be 
necessary.  A  storage  tank  with  a  capacity  of  150,000 
gallons  would  be  sufficient  for  the  needs  throughout  the 
planning  period. 

Improvements  by  1990.  By  1990  the  population  is 
expected  to  be  one  thousand.  The  system  as  proposed 
under  the  five  to  ten  year  plan  will  be  adequate  for  the 
needs  throughout  the  entire  planning  period.  Expansion 
of  the  distribution  system  into  new  areas  of  develop- 
ment will  be  necessary.  Should  high  water  usage  be 
experienced  in  the  community,  additional  water  supply 
could  be  developed  very  easily  from  additional  wells. 

AUGUSTA 

Existing  System.  The  present  population  is  estimated 
to  be  four  hundred.  Population  projections  indicate  a 
declining  population  throughout  the  planning  period. 
Water  supply  is  presently  obtained  from  private  wells. 
Water  quality  is  reportedly  very  good,  and  the  quantity 
available  is  adequate  for  the  needs.  Practically  all  of  the 
wells  are  shallow  with  depths  of  twenty  to  thirty  feet. 
These  wells  are  a  very  suitable  water  source  for  the 
residents  of  this  community. 

Improvements  Next  Five  to  Ten  Years.  The  popu- 
lation is  expected  to  decline  to  375  by  1975.  The 
present  use  of  private  wells  will  continue  to  be  a  suitable 
means  of  obtaining  water  supply  during  this  period. 

Improvements  by  1990.  By  1990  the  population  is 
expected  to  be  275.  It  is  reasonable  to  assume  that  the 
good  quality  water  presently  obtained  from  the  private 
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wells  will  not  continue  indefinitely.  A  community  water 
system  facility  is  feasible  for  this  reduced  population. 
Should  the  local  demand  for  a  central  water  system 
develop  or  if  the  improvement  becomes  necessary  to 
protect  public  health,  a  community  system  could  be 
developed  as  shown  on  Map  8.  A  well  capable  of 
producing  210  gpm  could  be  readily  developed  in  the 
area,  and  the  purity  of  the  water  could  be  maintained 
with  treatment  equipment.  Storage  facilities  with  a 
capacity  of  75,000  gallons  would  be  sufficient  for  the 
needs. 

WOLF  CREEK 

Existing  System.  The  125  persons  who  presently 
reside  in  this  community  obtain  their  water  supply  from 
private  wells.  The  quality  of  this  water  is  very  good  and 
the  quantity  adequate  for  the  needs.  These  wells  are 
about  sixty  five  feet  in  depth  and  provide  an  adequate 
amount  of  water. 

Improvements  Next  Five  to  Ten  Years.  The  esti- 
mated 1975  population  is  110.  The  existing  wells  will 
continue  to  be  a  suitable  means  of  water  supply  during 
this  period. 

Improvements  by  1990.  For  1990  the  population  is 
estimated  to  be  seventy  five.  It  is  reasonable  to  assume 
that  the  present  wells  will  not  continue  to  be  a  suitable 
water  source  indefinitely.  Should  local  demand  develop 
or  if  the  present  wells  should  become  unsuitable  for 
human  consumption,  a  community  water  system  facility 
could  be  developed.  It  is  feasible  to  construct  a  water 
system  for  this  reduced  population.  A  well  with  a 
capacity  of  seventy  gpm  could  be  developed  in  the  area, 
and  purity  of  the  well  could  be  maintained  with 
treatment  equipment.  Storage  facilities  with  a  capacity 
of  25,000  gallons  would  be  adequate  for  the  needs 
throughout  the  planning  period. 

UNIONVILLE 

Existing  System.  The  120  persons  who  presently 
reside  in  this  community  obtain  their  water  supply  from 
private  wells.  The  quality  of  this  water  is  very  good  and 
the  quantity  adequate  for  the  needs.  These  wells  are 
about  thirty  feet  in  depth.  A  community  water  system 
facility  is  feasible  for  this  community. 


Improvements  Next  Five  to  Ten  Years.  The  esti- 
mated 1975  population  is  135.  During  this  period  a 
community  water  system  facility  is  proposed  as  shown 
on  Map  10.  A  well  capable  of  producing  seventy  five 
gpm  could  be  developed  in  the  area.  Storage  facilities 
with  a  capacity  of  thirty  thousand  gallons  would  be 
necessary  for  the  needs  of  the  community. 

Improvements  by  1990.  By  1990  the  population  is 
expected  to  be  two  hundred.  The  system  as  proposed 
under  the  five  to  ten  year  plan  will  have  sufficient 
capacity  for  the  needs  throughout  the  planning  period. 
Expansion  of  the  distribution  system  into  new  areas  of 
development  will  be  the  only  improvement  necessary 
except  for  minor  maintenance  and  repair. 

COLORADO  GULCH 

Existing  System.  It  is  estimated  that  ninety  persons 
presently  reside  In  this  community.  Private  wells  are 
used  for  water  supply,  and  the  water  quality  is  generally 
good;  however,  some  problems  have  developed  regarding 
septic  tank  drainflelds  contaminating  wells.  This  con- 
dition is  expected  to  worsen  throughout  the  planning 
period  and  can  be  alleviated  by  the  Installation  of 
community  sanitary  facilities. 

Improvements  Next  Five  to  Ten  Years.  The  popu- 
lation is  expected  to  be  120  by  1975.  A  community 
water  system  is  feasible,  and  it  is  proposed  that  It  be 
constructed  during  this  period.  The  system  layout  is 
shown  on  Map  11. 

Water  supply  could  be  obtained  from  the  creek  flowing 
through  the  area.  There  is  apparently  sufficient  water  In 
this  drainage  to  supply  a  community  system,  but  water 
rights  must  be  investigated  prior  to  developing  this 
source.  An  alternate  water  supply  could  be  obtained  by 
developing  a  well  in  the  area.  Either  of  these  sources 
could  be  a  suitable  supply  for  the  system.  A  storage  tank 
with  a  capacity  of  25,000  gallons  would  be  sufficient  for 
the  needs. 

Improvements  by  1990.  By  1990  the  population  is 
expected  to  be  225.  The  system  as  proposed  under  the 
five  to  ten  year  plan  will  have  sufficient  capacity  for  the 
needs  throughout  the  planning  period.  Only  minor  repair 
and  replacement  will  be  necessary  to  keep  the  system  In 


satisfactory  operating  condition.  Expansion  of  the  distri- 
bution system  into  new  areas  of  development  will  also 
be  required. 

CRAIG 

Existing  System.  The  seventy  five  persons  who 
presently  reside  in  this  community  obtain  their  water 
supply  from  private  wells.  Water  from  these  wells  is  of 
good  quality  and  the  quantity  is  adequate  for  the  needs. 
The  depth  of  these  wells  is  about  forty  feet. 

Improvements  Next  Five  to  Ten  Years.  The  popu- 
lation is  expected  to  be  ninety  by  1975.  Community 
water  system  facilities  are  feasible  for  this  population 
and  a  system  is  proposed  as  shown  on  Map  12.  A  well 
capable  of  producing  fifty  gpm  could  be  developed  in 
the  area.  Storage  facilities  with  a  capacity  of  twenty 
thousand  gallons  would  be  adequate  for  the  needs. 

Improvements  by  1990.  By  1990  population  is 
estimated  to  be  150.  The  system  as  proposed  under  the 
five  to  ten  year  plan  will  be  adequate  for  the  needs 
throughout  the  entire  planning  period.  Only  minor 
repair  and  replacement  will  be  necessary  to  keep  the 
system  operating  satisfactorily. 

YORK 

Existing  System.  The  fifty  persons  who  presently 
reside  In  this  community  obtain  their  water  supply  from 
private  wells.  Water  quality  is  good  and  the  quantity 
available  Is  adequate  for  the  needs.  Wells  range  in  depth 
from  forty  five  to  sixty  feet  with  some  as  much  as  a 
hundred  feet  In  depth.  A  community  water  system 
facility  Is  feasible  for  this  community. 

Improvements  Next  Five  to  Ten  Years.  The  esti- 
mated 1975  population  is  fifty  five.  The  present  use  of 
private  wells  will  continue  to  be  a  suitable  means  of 
water  supply  throughout  this  period. 

Improvements  by  1990.  The  estimated  1990  popu- 
lation Is  seventy  five.  A  community  water  system  facility 
is  proposed  during  this  period,  and  the  system  layout  is 
shown  on  Map  13.  A  well  capable  of  producing  forty 
gpm  could  be  developed  In  the  area.  Storage  facilities 
with  a  capacity  of  twenty  thousand  gallons  would  be 
adequate  for  the  needs  throughout  the  planning  period. 
Only  minor  repair  and  replacement  would  be  necessary 
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to  keep  the  system  in  satisfactory  operating  condition. 
Some  expansion  of  tine  distribution  system  may  be 
necessary  to  provide  service  to  new  areas  of  develop- 
ment. 

MARYSVILLE 

Existing  System.  The  forty  residents  who  presently 
reside  in  this  community  obtain  their  water  supply  from 
private  wells.  Water  quality  is  very  good  and  the 
quantity  available  is  adequate  for  each  household.  The 
depth  of  these  wells  is  about  sixty  five  feet. 

Improvements  by  1990.  Population  projections  indi- 
cate the  community  will  experience  population  decrease 
throughout  the  planning  period.  By  1990  only  twenty 
persons  are  expected  to  live  in  this  community.  The 
present  use  of  private  wells  does  result  in  a  suitable 
water  supply  being  available  to  the  residents.  The 
present  use  of  private  wells  will  continue  to  be  a  suitable 
water  supply  throughout  the  planning  period. 

RIMINI 

Existing  System.  The  seventy  five  persons  who 
presently  reside  in  this  community  obtain  their  water 
supply  from  private  wells  and  springs  in  the  area.  The 
quality  of  this  water  is  very  good  and  the  quantity 
available  is  adequate  for  each  household.  A  community 
water  system  is  feasible. 

Improvements  Next  Five  to  Ten  Years.  The  esti- 
mated 1975  population  is  eighty.  It  is  proposed  that  a 
community  water  system  be  developed  during  this 
period.  Water  supply  with  a  capacity  of  forty  five  gpm 
could  be  obtained  from  an  intake  structure  on  Ten  Mile 
Creek.  The  availability  of  water  from  this  source  will 
have  to  be  investigated  to  determine  prior  water  rights. 
An  alternate  water  supply  could  be  obtained  from  a 
well.  Storage  facilities  with  a  capacity  of  twenty 
thousand  gallons  would  be  necessary. 

Improvements  by  1990.  The  estimated  1990  popu- 
lation is  one  hundred.  The  system  as  proposed  under  the 
five  to  ten  year  plan  will  be  adequate  for  the  needs  of 
this  population.  Minor  repair  and  replacement  will  be 
necessary  to  keep  the  system  in  satisfactory  operating 
condition,    and    some    expansion    of    the    distribution 


system    into   new   areas   of  development   may  also  be 
necessary. 

CANYON  CREEK 

Existing  System.  It  is  estimated  that  twenty  five 
persons  presently  reside  in  this  community.  Their  water 
supply  is  obtained  from  private  wells.  Water  quality  is 
considered  to  be  good  and  the  quantity  adequate  for  the 
needs. 

Improvements  by  1990.  The  estimated  1990  popu- 
lation is  thirty  five.  The  present  use  of  private  wells  for 
water  supply  will  continue  to  be  a  suitable  source 
throughout  the  planning  period.  A  community  water 
system  will  not  be  feasible  or  necessary  during  the 
planning  period. 

HAUSER  DAM 

Existing  System.  The  thirty  persons  who  presently 
reside  in  this  community  are  served  by  a  central  water 
system,  and  the  layout  is  shown  on  Map  17.  Two  wells, 
which  supply  separate  areas  as  shown  on  Map  17,  are 
used  for  water  supply.  The  yield  of  these  wells  is  not 
known;  however,  it  is  reportedly  adequate  for  the  needs, 
and  the  water  is  of  good  quality. 

Improvements  by  1990.  The  estimated  1990  popu- 
lation is  twenty  five.  The  existing  facilities  will  be 
adequate  for  the  needs  throughout  the  entire  planning 
period.  Only  minor  repair  and  replacement  will  be 
necessary  to  keep  the  system  in  satisfactory  operating 
condition. 

HOLTER  DAM 

Existing  System.  The  thirty  persons  who  presently 
reside  in  this  community  are  served  by  a  community 
water  system.  Water  supply  is  obtained  from  a  well  as 
shown  on  Map  18.  The  amount  of  water  available  from 
this  well  is  not  known;  however,  it  is  reportedly 
adequate  for  the  needs. 

Improvements  by  1990.  The  estimated  1990  popu- 
lation is  twenty  five.  The  existing  system  will  be 
adequate  for  their  needs  throughout  the  entire  planning 
period.  Only  minor  repair  and  replacement  will  be 
necessary  to  keep  this  system  in  satisfactory  operating 
condition. 
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COMMUNITY  SEWER    SYSTEM     FACILITIES 


GENERAL 

Each  use  of  water  adds  some  material  or  alters  some 
characteristic  enough  to  change  the  original  quality  of 
the  water  and  often  to  pollute  it.  The  transportation  and 
dilution  of  municipal,  industrial,  and  agricultural  wastes 
are  important  and  necessary  uses  of  water;  therefore, 
special  emphasis  is  placed  on  the  control  of  water 
pollution  from  these  sources.  Some  of  these  wastes  can 
be  carried  in  limited  amounts  without  damage  to  the 
resource.  Some  wastes  if  discharged  into  water  courses 
can  make  their  way  into  underground  aquifers  and 
pollute  the  ground  water  so  that  it  is  unsuitable  for 
further  use. 

Pollution  by  definition  and  interpretation  is  a  matter  of 
degree.  Since  it  is  inevitable  that  the  quality  of  water 
will  be  altered  with  each  use,  it  is  of  critical  importance 
to  control  the  degree  of  pollution. 

It  is  public  policy,  established  by  the  state  legislature,  to 
maintain  reasonable  standards  of  purity  for  the  water  of 
the  state.  These  standards  are  to  be  consistent  with  the 
use  of  these  waters,  including  their  use  in  carrying  away 
the  water  borne  waste  products  of  society.  The  current 
Federal  Water  Pollution  Control  Act  in  reference  to 
pollution  abatement  gives  the  individual  states  discretion 
in  assessing  the  physical  and  economic  feasibility  of 
complying  with  water  quality  standards.  The  "Water 
Quality  Criteria,"  "Water  Use  Classifications,"  and 
"Policy  Statements"  of  the  Montana  Water  Pollution 
Control  Council  for  streams  and  rivers  in  Montana  have 
been  included  in  Appendix  I. 

Sewage  may  be  broadly  categorized  as  either  domestic  or 
municipal  waste,  industrial  waste,  or  animal  and  agri- 
cultural waste.  Animal  wastes  are  usually  not  involved  in 
community  sewage  facilities;  however,  they  do  consti- 
tute a  potential  source  of  pollution  which  must  be 
controlled  and  prevented  from  entering  streams  or  other 
potential  water  supplies. 

Although  industrial  activity  throughout  Montana  has 
been  limited,  the  need  for  control  and  treatment  of 
industrial  wastes  is  apparent.  Industrial  wastes  vary  in 


quantity  and  composition  as  greatly  as  the  products  and 
processes  which  generate  them.  They  include  toxic 
chemicals,  solids  carried  in  suspension,  brines,  strong 
acids  and  alkalies,  oils,  dyes,  floating  solids,  and  the  heat 
generated  by  industrial  processes.  Industrial  wastes  are 
not  found  to  be  a  major  factor  in  the  design  of  most 
community  sewage  facilities.  Where  economic  pro- 
jections indicate  industrial  development,  the  relationship 
to  loading  on  domestic  sewer  systems  is  considered. 

Domestic  sewage  is  the  primary  consideration  in  this 
study  and  has  been  the  basis  for  design  and  analysis. 
Where  particular  systems  are  subjected  to  loading  from 
industrial  sources,  a  more  detailed  study  will  be  neces- 
sary. The  general  approaches  outlined  in  "Analysis 
Criteria"  in  Appendix  III  will  suffice  in  practically  all 
cases. 

BASIC  CONSIDERATIONS 

There  are  generally  three  main  methods  of  sewage 
disposal.  These  are  septic  tanks,  mechanical  sewage 
treatment  plants,  and  wastewater  stabilization  ponds. 
Local  soil  conditions,  availability  of  land,  and  density  of 
population  are  the  basic  factors  which  govern  the  selec- 
tion of  a  particular  method. 

Many  of  the  smaller  communities  have  relied  on  in- 
dividual septic  tanks  and  cesspools  for  each  home  to 
handle  sewage  disposal.  Septic  tanks  are  suitable  if  the 
population  density  is  low  and  if  the  systems  are  properly 
designed  and  maintained.  Overflow  from  these  tanks 
must  drain  into  the  soil  and  depending  on  local  soil 
conditions  may  or  may  not  create  a  problem.  There  is  a 
limit  to  the  amount  of  water  that  even  loose  granular 
soil  can  absorb.  Density  of  population  and  the  length  of 
time  the  effluent  has  been  entering  the  soil  are  factors 
which  indicate  whether  septic  tanks  can  be  suitable  for 
sewage  disposal. 

When  economically  feasible,  community  sewage  col- 
lection and  disposal  systems  are  much  more  desirable 
than  individual  systems.  Community  systems  eliminate 
the  worry  of  septic  tank  failure,  the  danger  of  well 
contamination,  and  the  problem  of  soil  saturation.  How- 
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ever,  it  is  usually  uneconomical  to  serve  a  few  homes 
scattered  over  a  large  area  with  a  community  sewer 
system. 

The  type  of  sewage  disposal  facilities  to  be  used  can 
generally  be  determined  on  the  basis  of  economic 
factors.  Mechanical  treatment  plants  provide  an  ex- 
cellent means  of  sewage  disposal  although  the  initial 
cost,  maintenance  cost,  and  power  cost  are  usually  high. 
Wastewater  stabilization  ponds  are  an  ideal  method  of 
sewage  disposal  and  usually  are  the  most  economical  to 
construct  and  maintain. 

The  Montana  Water  Pollution  Control  Council  has  es- 
tablished the  criteria  that  treatment  of  domestic  and 
industrial  waste  shall  be  secondary  treatment  or  its 
equivalent.  For  domestic  sewage,  mechanical  treatment 
plants,  or  stabilization  ponds,  when  either  is  properly 
designed,  constructed,  and  operated,  meet  these  require- 
ments. 

A  schedule  for  completion  of  secondary  treatment 
facilities  by  communities  across  the  state  has  been 
established  by  the  State  Department  of  Health.  The 
target  date  is  included  for  individual  towns  when  appli- 
cable. 

LEWIS  AND  CLARK  COUNTY 

Approximately  26,120,  or  seventy  nine  percent  of  the 
Lewis  and  Clark  County  population,  are  presently  served 
by  community  sewage  facilities.  By  1990  about  38,900, 
or  eighty  five  percent  of  the  population,  will  have  access 
to  community  facilities  if  the  proposed  expansion 
program  is  followed.  The  remaining  fifteen  percent  will 
live  in  outlying  areas,  and  the  homes  will  not  be  close 
enough  together  to  make  community  systems  feasible. 

EAST  HELENA 

Existing  System.  The  present  population  is  estimated 
to  be  1,600.  A  community  sewer  system  is  in  existence, 
and  the  system  layout  is  shown  on  Map  19. 

A  collection  system  consisting  of  eight,  ten,  twelve, 
sixteen,  and  eighteen  inch  sewer  mains  picks  up  sewage 
and  carries  it  to  a  collection  point  near  the  northwest 
edge  of  town.  A  twenty  one  inch  outfall  line  then 
continues  on  to  the  treatment  facilities.  This  collection 
system  and  outfall  line  have  sufficient  capacity  for  the 
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present  and  anticipated  future  population.  Presently  a 
fourteen  acre  wastewater  stabilization  pond  provides 
sewage  treatment.  This  facility  is  slightly  undersized  and 
will  require  expansion  in  the  near  future. 

Improvements  Next  Five  to  Ten  Years.  The  esti- 
mated 1975  population  is  nineteen  hundred.  The  present 
collection  system  and  outfall  line  are  adequate  for  the 
needs  during  this  period.  A  twelve  acre  addition  to  the 
wastewater  stabilization  pond  is  proposed  for  construc- 
tion during  this  period.  Certain  portions  of  the  town,  as 
shown  as  Map  19,  do  not  have  access  to  the  collection 
system.  It  is  proposed  that  the  system  be  expanded  to 
provide  service  to  these  areas. 

Improvements  by  1990.  The  estimated  1990  popu- 
lation is  2,750.  The  existing  system  together  with  the 
improvements  proposed  under  the  five  to  ten  year  plan 
will  result  in  a  facility  which  is  adequate  for  the  needs 
throughout  the  entire  planning  period.  No  major  im- 
provement or  expansion  will  be  necessary;  however, 
repair  and  replacement  will  be  required  for  satisfactory 
operation. 

LINCOLN 

Existing  System.  The  estimated  1970  population  is 
475.  Sewage  disposal  is  handled  by  private  septic  tanks 
and  cesspools.  There  is  a  high  water  table  so  that  the 
septic  tank  effluent  does  not  drain  away  satisfactorily. 
Large  water  users  have  a  very  serious  problem  in  this 
regard.  There  is  four  to  six  feet  of  dense  clay  over  most 
of  the  town,  but  below  this  layer  sand  and  gravel  can  be 
found.  The  water  table  is  usually  just  at  the  bottom  of 
the  clay  layer.  Repairing  of  drainfields  and  their  enlarge- 
ment is  a  continuing  maintenance  problem.  Also,  the 
possibility  of  septic  tank  effluent  reaching  the  wells 
which  are  used  for  private  water  supply  is  realized.  A 
community  sewer  system  facility  is  very  much  needed. 

Improvements  Next  Five  to  Ten  Years.  The  esti- 
mated 1975  population  is  750.  A  community  sewer 
system  is  proposed,  and  a  layout  of  the  system  is  shown 
on  Map  20.  Trenching  depths  would  have  to  be  kept 
shallow  due  to  the  high  water  table  which  results  in 
several  lift  stations  being  necessary  as  shown  on  the 
system  layout.  Sewage  treatment  could  be  provided  by  a 
ten  acre  wastewater  stabilization  pond. 


Improvements  by  1990.  The  estimated  1990  popu- 
lation is  one  thousand.  The  system  as  proposed  under 
the  five  to  ten  year  plan  will  be  adequate  for  the  needs 
throughout  the  entire  planning  period.  Minor  repair  and 
replacement  will  be  necessary  to  keep  the  system  in 
satisfactory  operating  condition.  Expansion  of  the  col- 
lection system  into  new  areas  of  development  will  also 
be  required. 

AUGUSTA 

Existing  System.  The  estimated  1970  population  is 
four  hundred.  The  community  is  presently  served  by  a 
central  sewer  system.  A  collection  system  of  eight  inch 
sewer  main  carries  sewage  to  a  point  near  the  north  edge 
of  the  community.  A  ten  inch  outfall  line  then  continues 
on  to  the  treatment  facilities.  Presently  a  five  acre 
wastewater  stabilization  pond  is  in  existence.  This  sewer 
system  has  adequate  capacity  for  the  present  and  future 
populations  expected  to  reside  here. 

Improvements  by  1990.  By  1990  the  population  is 
expected  to  decline  to  275.  The  existing  sewer  system 
will  be  adequate  for  the  needs  throughout  the  entire 
planning  period.  Minor  repair  and  replacement  will  be 
required  to  keep  the  system  in  satisfactory  operating 
condition. 

WOLF  CREEK 

Existing  System.  The  125  persons  who  presently 
reside  in  this  community  use  private  septic  tanks  for 
sewage  disposal.  These  systems  reportedly  function 
satisfactorily.  The  soil  is  sandy  and  rocky  with  excellent 
drainage  properties. 

Improvements  Next  Five  to  Ten  Years.  The  esti- 
mated 1975  population  is  110.  The  existing  private 
systems  will  be  a  suitable  means  of  sewage  disposal 
during  this  period. 

Improvements  by  1990.  The  estimated  1990  popu- 
lation is  seventy  five.  This  is  sufficient  population  to 
justify  a  community  facility  if  local  demand  and  need 
develop.  A  layout  of  the  proposed  system  is  shown  on 
Map  22.  Sewage  treatment  could  be  provided  by  a  1.25 
acre  wastewater  stabilization  pond.  This  facility  would 
have  adequate  capacity  for  the  needs  throughout  the 
entire  planning  period. 


UNIOIMVILLE 

Existing  System.  The  120  persons  who  presently 
reside  in  this  community  use  private  septic  tanks  for 
sewage  disposal.  These  systems  reportedly  function 
satisfactorily  since  the  soil  is  sandy  and  gravelly  with 
large  boulders  so  that  excellent  drainage  for  sewage 
effluent  does  exist.  A  community  sewer  system  facility 
is  feasible  for  the  present  population.  Population  is 
expected  to  increase  during  the  twenty  year  planning 
period. 

Improvements  Next  Five  to  Ten  Years.  By  1975  the 
population  is  expected  to  be  135.  A  community  sewer 
system  is  proposed  during  this  period,  and  a  layout  is 
shown  on  Map  23.  Mechanical  type  sewage  treatment  is 
proposed  since  sufficient  land  for  a  wastewater  stabili- 
zation pond  is  not  available.  This  treatment  plant  should 
have  a  capacity  of  twenty  thousand  gallons  per  day. 

Improvements  by  1990.  For  1990  the  population  is 
predicted  to  be  two  hundred.  The  system  as  proposed 
under  the  five  to  ten  year  plan  will  be  adequate  for  the 
needs  throughout  the  entire  planning  period.  Only  minor 
maintenance  and  repair  will  be  necessary  to  keep  the 
system  in  satisfactory  operating  condition.  Some  expan- 
sion of  the  collection  system  may  be  necessary  to 
provide  service  to  new  areas  of  development. 

COLORADO  GULCH 

Existing  System.  The  ninety  persons  who  presently 
reside  in  this  community  use  private  septic  tanks  for 
sewage  disposal.  These  systems  reportedly  function 
satisfactorily  since  the  existing  soil  has  good  drainage 
properties.  There  are  some  problems,  however,  in  the 
more  densely  settled  areas.  A  community  sewer  system 
is  feasible  for  the  present  population,  and  increasing 
population  is  predicted  throughout  the  planning  period. 

Improvements  Next  Five  to  Ten  Years.  By  1975  the 
population  is  expected  to  be  120.  A  community  sewer 
system  is  proposed  for  construction  during  this  period, 
and  a  layout  of  the  system  is  shown  on  Map  24,  The 
collection  system  should  be  planned  to  serve  the  area 
which  is  presently  developed,  and  the  treatment  facilities 
should  be  moved  further  down  the  valley  thus  providing 
service    to    the    entire    gulch.    A   2.5   acre   wastewater 
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stabilization   pond  would   be  adequate  throughout  the 
planning  period. 

Improvements  by  1990.  For  1990  the  population  is 
estimated  to  be  225.  The  system  as  proposed  under  the 
five  to  ten  year  plan  would  have  sufficient  capacity 
throughout  the  entire  planning  period.  Expansion  of  the 
distribution  system  into  new  areas  of  development  may 
be  necessary. 

CRAIG 

Existing  System.  The  seventy  five  persons  who 
presently  reside  in  this  community  use  private  septic 
tanks  for  sewage  disposal.  The  soil  in  the  area  has 
excellent  drainage  characteristics  so  that  major  opera- 
tional problems  are  not  experienced  with  these  systems. 
It  is  feasible  to  construct  a  community  sewer  system  for 
the  present  population,  and  indications  are  that  in- 
creased population  can  be  expected  throughout  the 
planning  period. 

Improvements  Next  Five  to  Ten  Years.  By  1975  the 
population  is  expected  to  be  ninety.  A  community  sewer 
system  facility  is  proposed  for  construction  during  this 
period,  and  the  system  layout  is  shown  on  Map  25, 
Treatment  facilities  could  be  provided  by  a  1.5  acre 
wastewater  stabilization  pond. 

Improvements  by  1990.  By  1990  the  population  is 
expected  to  be  150.  The  system  as  proposed  under  the 
five  to  ten  year  plan  will  have  sufficient  capacity  for  this 
increased  population.  Only  minor  repair  and  replace- 
ment will  be  necessary  to  keep  the  system  in  satisfactory 
operating  condition.  Expansion  of  the  collection  system 
into  new  areas  of  development  may  also  be  necessary. 

YORK 

Existing  System.  Presently  the  fifty  persons  who 
reside  in  this  community  use  private  septic  tanks  for 
sewage  disposal.  The  soil  is  decomposed  shale  with 
excellent  drainage  properties  so  that  the  private  systems 
function  satisfactorily. 

Improvements    Next    Five   to   Ten   Years.  The  esti 
mated   1975  population  is  fifty  five.  The  present  use  of 
private  septic  tanks  will  continue  to  be  a  suitable  means 
of  sewage  disposal  during  this  period. 


Improvements  by  1990.  For  1990  the  estimated 
population  is  seventy  five,  and  a  community  sewer 
system  facility  is  feasible  for  this  population.  The  layout 
of  the  system  which  is  proposed  for  construction  during 
this  period  is  shown  on  Map  26.  Sewage  treatment  could 
be  handled  by  a  one  acre  wastewater  stabilization  pond. 
This  facility  will  have  sufficierit  capacity  for  the  needs  of 
the  community  during  the  planning  period. 

MARYSVILLE 

Existing  System.  The  forty  persons  who  presently 
reside  in  this  community  rely  on  private  septic  tanks  for 
sewage  disposal.  The  soil  consists  of  some  clay;  however, 
it  is  mostly  gravel  with  excellent  drainage  properties. 
These  systems  do  not  present  major  operational  pro- 
blems and  are  a  suitable  means  of  sewage  disposal. 

Improvements  by  1990.  Population  projections  indi- 
cate the  total  number  of  residents  decreasing  to  twenty 
by  1990.  The  present  use  of  private  septic  tanks  will 
continue  to  be  the  most  suitable  means  of  sewage 
disposal  during  the  entire  planning  period. 

RIMINI 

Existing  System.  It  is  estimated  that  seventy  five 
persons  presently  reside  in  this  community.  Sewage 
disposal  is  handled  by  private  septic  tanks  which 
reportedly  function  satisfactorily.  The  soil  is  rocky  and 
gravelly  with  excellent  drainage  properties. 

Improvements  Next  Five  to  Ten  Years.  By  1975  the 
population  is  expected  to  be  eighty.  During  this  period 
the  present  use  of  private  septic  tanks  will  continue  to 
be  the  most  suitable  means  of  sewage  disposal. 

Improvements  by  1990.  The  estimated  1990  popu- 
lation is  one  hundred.  A  community  sewer  system 
facility  is  feasible  for  this  population,  and  the  layout  of 
the  proposed  system  is  shown  on  Map  27  Sewage 
disposal  could  be  handled  by  a  ten  thousand  gallon  per 
day  mechanical  treatment  plant.  It  is  doubtful  if 
sufficient  land  area  for  a  lagoon  type  treatment  facility 
could  be  obtained.  The  system  as  proposed  will  have 
adequate  capacity  for  the  needs  of  the  community 
throughout  the  planning  period. 
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CANYON  CREEK 

Existing  System.  The  twenty  five  persons  who 
presently  reside  in  this  community  use  private  septic 
tanks  for  sewage  disposal.  These  systems  reportedly 
function  satisfactorily  since  the  soil  has  excellent  drain- 
age properties. 

Improvements  by  1990.  The  estimated  1990  popu- 
lation is  thirty  five.  The  present  use  of  private  septic 
tanks  for  sewage  disposal  will  continue  to  be  the  most 
suitable  method  during  the  entire  planning  period. 

HAUSER  DAM 

Existing  System.  The  thirty  persons  who  are  esti- 
mated to  reside  in  this  community  have  access  to  a 
community  sewer  system.  Three  mechanical  aerators  are 
situated  as  shown  on  Map  28.  Each  facility  treats  sewage 
from  the  homes  in  the  immediate  area.  Also,  a  waste- 
water stabilization  pond  is  used  for  sewage  treatment  on 
the  westerly  bank  of  the  river.  These  systems  reportedly 
function  very  satisfactorily  and  do  provide  adequate 
sewage  treatment. 


Improvements  by  1990.  The  population  is  expected 
to  decline  to  twenty  five  by  1990,  and  the  present  sewer 
system  facilities  will  be  adequate  for  the  needs  through- 
out the  planning  period.  Minor  repair  and  replacement 
will  be  necessary  for  satisfactory  operation. 

HOLTER  DAM 

Existing  System.  The  thirty  persons  who  presently 
reside  in  this  community  have  access  to  a  central  sewer 
system.  A  collection  network  of  eight  inch  pipe  picks  up 
sewage  from  each  of  the  residences  and  carries  it  to  the 
treatment  facilities.  Sewage  treatment  presently  consists 
of  a  large  septic  tank  and  drainfield.  These  facilities 
reportedly  function  satisfactorily. 

Improvements  by  1990.  By  1990  the  population  is 
expected  to  be  twenty  five.  The  existing  sewer  system 
will  be  adequate  for  the  needs  throughout  the  entire 
planning  period,  and  only  minor  repair  and  replacement 
will  be  necessary  to  keep  the  system  in  satisfactory 
operating    condition. 
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PREFACE 

The  following  maps  have  been  prepared  from  sever- 
al sources.   The  county  maps  were  prepared  from 
Transverse  Mercator  Projection  Series  Maps  and  Mon- 
tana Highway  Department  Maps,  Planning  and  Survey 
Series    The  reduction  of  the  county  maps  neces- 
sary for  this  publication  makes  them  useful  for 
general  reference  purposes  only. 

The  town  and  community  base  maps  used  herein 
are  taken  from  Montana  State  Highway  Commis- 
sion City  and  Town  Plats  prepared  from  aerial 
photographs  dated  1961  to  1969  and  have  been 
updated  where  necessary.  On-site  surveys,  plats  ob- 
tained from  individual  towns,  and  aerial  photo- 
graphy conducted  in  1970  were  also  used.   Uncon- 
trolled mosaics  have  been  used  and  scales  are,  ac- 
cordingly, only  approximate  and  are  shown  for  re- 
ferencing purposes  only.   The  mapping  operation  was 
supplemented  by  field  checks  made  during  1970. 

Land  use  was  obtained  by  field  surveys,  supple- 
mented and  checked  by  aerial  photography  during 
1969  and  1970. 

Water  and  sewer  system  maps  show  existing  facili- 
ties for  individual  towns  and  communities  except 
when  the  information  was  not  available.  Data  con- 
cerning these  community  facilities  was  obtained 
from  the  records  of  the  individual  communities 
and  the  State  Department  of  Health.   Water  and 
sewer  lines  are  shown  in  the  center  of  streets  to 
indicate  the  existence  of  the  line  and  not  its  pre- 
cise location.   The  size  of  lines,  obtained  from  the 
most  current  information  available,  are  indicated 
when  possible.   The  location  of  recommended  im- 
provements are  given  as  relative  locations  and  are 
not  meant  to  be  scaled  from  the  individual  town 
or  community  maps. 
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CONCLUSIONS.  RECOMMENDATIONS, 
AND  PRIORITIES 


CONCLUSIONS 

The  total  population  of  Broadwater  County  is  expected 
to  increase  during  the  planning  period.  Townsend,  the 
largest  town,  will  account  for  this  increased  population. 
All  other  communities  except  Winston  will  decrease  in 
population;  however,  the  actual  rate  of  decline  is  quite 
small. 

Townsend  is  presently  the  only  community  with  central 
water  and  sewer  facilities.  These  systems  are  generally  in 
good  condition;  however,  improvements  are  necessary. 
Systems  are  proposed  for  the  communities  of  Raders- 
burg,  Toston,  and  Winston;  however,  the  local  demand 
for  these  improvements  has  not  developed  at  this  time. 
The  systems  are  feasible,  and  it  is  proposed  that  they  be 
constructed  as  the  local  need  and  demand  develops. 

RECOMMENDATIONS 

This  plan  shows  the  various  types  of  improvements 
which  the  communities  should  be  considering  during  the 
planning  period.  Elaborate  systems  are  not  proposed  but 
rather  those  facilities  necessary  to  provide  safe  and 
adequate  community  systems.  It  is  recommended  that 
this  general  plan  be  adopted  by  the  governing  agencies  of 
each  community.  A  detailed  approach  which  must  be 
undertaken  to  insure  completion  of  the  improvements  in 
each  community  cannot  be  covered  in  a  report  of  this 
type.  Community  leaders,  however,  do  have  several 
courses  of  action  which  may  be  taken. 

Most  small  communities  do  not  have  the  means  to  plan 
and  finance  complete  water  and  sewer  systems.  There- 
fore, to  enable  communities  to  acquire  such  facilities, 
five  departments  of  the  Federal  Government  have 
legislation  authorizing  loans  or  grants  for  construction  of 
public  works.  These  agencies  are: 

Farmers  Home  Administration 

United  States  Department  of  Agriculture 

P.  0.  Box  850 

Bozeman,  Montana    59715 


Federal  Water  Quality  Administration 
United  States  Department  of  the  Interior 
%  Montana  State  Department  of  Health 
Helena,  Montana  59601 

Public  Health  Service 

United  States  Department  of  Health, 

Education,  and  Welfare 

Division  of  Indian  Health 

Billings,  Montana   59101 

Administration  for  Metropolitan  Development 

United  States  Department  of  Housing  and 

Urban  Development 

Assistant  Regional  Administrator 

Region  VI  Northwest  Area  Office 

197  New  Customs  House 

721  19th  Street 

Denver,  Colorado  80904 

Economic  Development  Administration 
United  States  Department  of  Commerce 
Montana  Field  Coordinator 
207  Medical  Arts  Building 
Butte,  Montana   59701 

The  legislation  is  constantly  changing;  therefore,  com- 
munity leaders  should  investigate  the  various  alternatives 
and  determine  which  program  and  course  of  action 
would  be  most  beneficial  to  them. 


PRIORITIES 

That  a  particular  system  requires  immediate  improve- 
ments and  another  system  will  be  satisfactory  for  a 
definite  period  is  difficult  to  establish.  Several  indicators 
for  establishing  priorities  are  available,  however.  The 
general  health  of  the  people  is  the  prime  consideration, 
and  this  can  only  be  insured  when  safe  water  supplies  are 
provided.  Water  supply  in  adequate  quantities  is  another 
important  factor.  Waste  water  must  be  treated  and 
disposed  of  by  safe  methods  to  minimize  the  problems 
of  pollution  and  to  protect  public  health.  The  total 
number  of  persons  benefited  by  any  improvement  must 
also  be  considered.  These  basic  criteria  were  used  in 
establishing  the  following  priority  listing: 
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1.  Townsend  Water  System.  The  present  lack  of  an 
adequate  water  supply  results  in  some  rationing  of  water 
during  high  demand  periods.  The  number  of  persons 
who  would  benefit  from  the  improved  water  supply 
make  the  project  feasible. 

2.  Townsend  Sewer  System.  Elimination  of  a 
potential  pollution  problem  makes  this  project  neces- 
sary. There  is  sufficient  population  to  justify  the 
improvement. 

3.  Toston  Water  System.  Local  demand  for  this  im- 
provement has  not  developed  at  this  time.  There  is 
sufficient  population  residing  here  to  make  the  project 
feasible. 


4.  Radersburg  Water  System.  There  is  sufficient 
population  residing  here  to  make  this  project  feasible; 
however,  local  demand  has  not  developed. 

5.  Winston  Water  System.  This  improvement  is  not 
immediately  needed;  however,  the  population  is  ex- 
pected to  increase,  and  the  project  is  feasible. 

This  list  of  priorities  is  not  intended  to  govern  the  order 
in  which  action  should  be  taken.  The  order  merely  ranks 
the  severity  of  the  problems  and  the  need  for  improve- 
ments. 


THE    LAND 


GENERAL  CHARACTERISTICS 

Broadwater  County  is  located  in  the  southwestern 
section  of  the  State  of  Montana  and  is  surrounded  by 
Jefferson,  Gallatin,  IVIeagher,  and  Lewis  and  Clark 
Counties.  The  total  area  is  1,245  square  miles  of  which 
water  surface  makes  up  forty  seven  square  miles. 
Backwaters  on  the  Missouri  River  from  the  Canyon 
Ferry  Dam  create  Canyon  Ferry  Reservoir  which 
accounts  for  most  of  this  water  area. 

As  seen  on  Map  1,  the  eastern  part  of  the  county  is 
covered  by  the  rugged  mountains  of  the  Big  Belt  Range. 
The  Helena  National  Forest  covers  the  eastern  part  and 
also  a  large  section  of  the  western  part  and  the  Missouri 
River  valley  extends  northwest  to  southeast  through  the 
entire  length  of  the  county.  Elevations  vary  widely  and 
range  from  Boulder  Mountain,  rising  to  9,778  feet  above 
sea  level,  to  3,800  feet  on  Canyon  Ferry  Lake. 

The  population  is  mainly  concentrated  in  the  central 
portion  of  the  county  where  Townsend,  the  county  seat 
and  largest  town,  and  Radersburg  and  Toston  are 
located.  Townsend  is  centrally  located  for  the  con- 
venience of  the  smaller  outlying  communities. 

The  county  is  served  by  a  good  network  of  highways  and 
county  roads.  U.  S.  Highway  287  crosses  the  southern 
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border  into  the  cpunty  at  Three  Forks  and,  serving 
Toston,  leads  to  Townsend.  U.  S.  Highway  12  enters  the 
eastern  part  of  the  county  and,  joining  with  U.  S.  287  at 
Townsend,  continues  on  to  Helena.  There  are  other 
improved,  paved  and  gravel  roads  which  serve  the  rural 
areas  of  the  county. 

Rail  service  is  provided  by  the  Burlington-Northern 
Railroad  which  enters  the  county  area  from  the  south, 
follows  the  Missouri  River  through  Toston  and  Town- 
send,  and  then  travels  northwest  to  Helena.  A  varying 
number  of  freight  trains  travel  the  route  daily. 

Although  Broadwater  County  does  not  have  a  com- 
mercial airport,  Townsend  operates  a  five  thousand  foot 
surfaced  runway  for  public  use  with  some  aircraft 
servicing  facilities.  The  nearest  air  travel  facilities  and 
daily  nation  wide  air  service  can  be  obtained  at  Helena, 
thirty  four  miles  northwest  of  Townsend. 

Broadwater  County  lies  within  the  Helena  Division  of 
the  Montana  Power  Company.  This  company  transmits 
all  the  power  in  the  area  and  has  major  switching  and 
substations  located  at  Trident  and  Helena.  Local  area 
power  distribution  is  accomplished  either  by  Montana 
Power  or  by  local  cooperatives  such  as  the  Vigilante 
Electric  Cooperative,  Inc.  which  serves  the  Toston  area. 


Although  some  of  the  transmitted  power  originates  from 
Montana  Power  Company  facilities,  most  of  the  power 
comes  from  the  Bonneville  Power  Administration  which 
is  part  of  the  northwest  power  pool.  Bonneville  Power 
has  a  large  hydroelectric  generating  station  located  at 
Canyon  Ferry  Dam. 

Since  major  power  producing  centers  and  relay  stations 
are  usually  located  at  widely  separated  points  and 
provide  power  service  to  large  areas,  Map  2  shows  the 
major  power  grid  system  for  the  State  of  Montana. 
Major  gas  transmission  lines  are  also  shown. 

Mountain  States  Telephone  supplies  all  of  Broadwater 
County  with  telephone  service. 

LAND  OWNERSHIP  AND  USE 

As  indicated  on  Chart  1,  the  largest  percentage,  sixty 
seven  percent  or  825  square  miles,  is  privately  owned. 


Thirty  percent,  379  square  miles,  is  federally  owned 
while  three  percent,  forty  one  square  miles,  is  state 
owned. 

Broadwater  County  is  primarily  an  agricultural  county 
with  livestock  and  crops  high  on  the  market  list.  Sixty 
nine  percent,  856  square  miles  of  the  land,  is  used  for 
farms  and  ranches.  The  county  is  situated  in  the  Big  Belt 
Mountain  Range  and  twenty  three  percent,  292  square 
miles  of  the  land,  is  in  forest.  Canyon  Ferry  Reservoir 
and  many  rivers,  lakes,  and  streams  account  for  three 
percent,  forty  seven  square  miles,  of  the  area.  The 
remaining  small  percent  is  used  for  such  miscellaneous 
purposes  as  transportation  routes,  recreational  facilities, 
townsites,  etc. 

NATURAL  RESOURCES 

After  the  discovery  of  gold  at  Confederate  Gulch  in 
1864,   Broadwater  County  was  recognized  as  a  poten- 
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tially  valuable  mineral  resource  area,  and  mining  activity 
was  the  basis  of  early  settlement  throughout  the  county. 
Since  then,  however,  the  importance  to  the  local 
economy  has  decreased  substantially. 

In  1967  the  county  produced  in  order  of  economic 
importance  $270,000  worth  of  sand  and  gravel,  iron  ore, 
stone,  lead,  silver,  zinc,  gold,  and  copper. 

The  Jeanette,  Pioneer,  Jo  Dandy,  Blackhawk,  and  Valley 
View  Mines  are  metal  mines  that  are  currently  producing 
and  developing  in  the  county.  The  main  products  are 
lead,  silver,  gold,  copper,  and  zinc.  Broadwater  County 
also  has  within  its  boundaries  the  Iron  Cross  Mine  which 
produces  iron  ore.  Sand  and  gravel  are  also  produced  but 
mostly  on  a  volume  dictated  by  such  local  needs  as  road 
construction. 

Because  most  of  the  land  is  devoted  to  farms  and 
ranches,  agriculture  is  the  main  industry  in  the  county. 
Broadwater  County  is  fortunate  to  have  the  Missouri 
River  valley  to  furnish  thousands  of  acres  of  rich, 
relatively  easily  irrigated,  fertile  croplands.  Wheat  is  the 
leading  product  and  is  harvested  mainly  at  the  southern 
end  of  the  county  and  on  the  benchlands  bordering  the 
eastern  side  of  the  Missouri  River.  Also,  significant 
amounts  of  barley,  potatoes,  alfalfa,  and  sugar  beets  are 
grown.  The  river  valley  also  provides  excellent  grazing 
lands  for  cattle  and  sheep  with  the  majority  of  the 
livestock  raised  in  the  county  being  range  cattle;  these 
are  supplemented  with  dairy  products,  hogs,  and 
poultry. 

The  county  has  numerous  streams,  creeks,  and  lakes. 
The  Missouri  River  and  its  tributaries  create  some  of  the 
finest  fishing  waters  found  in  the  state,  and  rainbow 
trout,  whitefish,  brown  trout,  and  native  brook  trout 
can  be  caught  in  streams  throughout  the  county.  Lake 


Townsend  and  Canyon  Ferry  Reservoir  provide  close  by 
swimming,  boating,  and  other  water  related  sport  ac- 
tivities. With  mountains  in  both  the  eastern  and  western 
section  of  the  county,  camping  is  popular  along  with 
hiking  and  packing. 

Broadwater  County  is  located  in  the  center  of  an  area 
rich  in  big  game.  The  hunter  has  his  choice  of  deer,  elk, 
moose,  antelope,  bear,  and  mountain  goat  and  sheep. 
Upland  game  birds  and  waterfowl  such  as  ducks,  geese, 
pheasants,  grouse,  sage  hens,  and  Hungarian  partridge 
abound  in  the  grassland  valleys  of  the  Missouri  River. 

In  the  future,  the  role  of  recreation  in  the  county's 
economy  should  increase  substantially  as  the  area's 
natural  potential  is  more  fully  developed. 

SOI  LS 

The  Missouri  River  valley  contributes  much  to  the  type 
of  soil  that  exists  in  the  county.  The  fertile,  rich  lands 
are  mainly  alluvial  deposits  from  past  glaciers,  and  the 
soil  supports  luxuriant  agricultural  products.  Rich  grass- 
lands also  cover  the  area  and  provide  grazing  land  for 
cattle  and  other  livestock. 

Soils  are  covered  in  more  detail  later  in  this  report. 

WATER 

Broadwater  County  is  drained  to  the  southeast  by  the 
Missouri  River  and  Its  tributaries.  The  forest  areas  form 
the  headwaters  of  many  Missouri  River  tributary 
streams.  An  important  facet  of  the  county  water  surface 
areas  is  the  multiple  use  concept  and  the  Canyon  Ferry 
Reservoir  provides  water  for  irrigation  as  well  as  for 
recreation  and  power. 

Water  resources,  both  surface  and  ground,  are  covered  in 
detail  later  in  this  report. 
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THE   PEOPLE 


POPULATION 

For  analytical  and  projective  purposes,  it  is  necessary  to 
study  the  population  history  of  Broadwater  County  to 
find  out  what  has  happened  and  what  is  going  to 
happen.  Chart  3  graphically  shows  the  growth  of  the 
county  as  compared  with  that  for  Montana  and  indicates 
the  future  growth  for  both. 

From  1920  to  1930  the  number  of  persons  in  the 
county  declined  by  almost  sixteen  percent.  By  1940  the 
population  had  increased  again  by  about  two  hundred 
more  than  existed  in  1920.  Since  1940  the  population 
decline  has  been  continuous;  however,  slight  gains  are 
expected  to  occur  resulting  in  a  1990  population  similar 
to  that  recorded  in  1930.  Population  in  the  state  has 
grown  since  1940  and  is  expected  to  continue  to  do  so 
throughout  the  planning  period. 

In  1960  the  county  was  classified  as  a  rural  area 
containing  no  urban  areas  and  being  located  neither  in 
nor  near  a  major  aggregate  of  urban  population.  Table  1 
Indicates  that  since  1950  the  urban  population  has  been 
growing  while  the  number  of  persons  in  the  rural  areas 
has  declined.  The  farm  population  has  declined  at  a 
greater  rate  than  in  the  rural  non  farm  areas.  Throughout 
the  twenty  year  reporting  period  the  urban  population 
has  continued  to  represent  a  larger  percent  of  the  total. 
For  example,  persons  in  this  category  accounted  for 
forty  five  percent  of  the  total  in  1950.  The  percentage 
rose  to  fifty  five  in  1960  and  to  an  estimated  sixty  eight 
in  1970.  During  the  same  period  the  rural  population, 
mainly  in  the  farming  areas,  has  continued  to  drop.  The 
number  of  persons  living  on  farms  represented  forty  one 
percent  of  the  population  in  1950  but  dropped  to 
twenty  nine  percent  in  1960  and  to  an  estimated  sixteen 
percent  in  1970.  The  percent  of  persons  in  the  rural  non 
farm  areas  has  not  shown  any  substantial  growth  in  the 
twenty  year  period. 

From  1950  to  1960  the  population  of  the  county 
declined  by  118  persons.  Chart  4  indicates  that  the  net 
loss  is  a  result  of  513  people  moving  out  of  the  county 
while  having  an  excess  of  395  births  over  deaths. 


Chart  5  shows  the  change  in  sex  composition  from  1950 
to  1960.  As  seen,  males  in  the  population  increased  in 
percent  of  the  total.  The  ratio  is  expected  to  continue. 

The  age  distribution  by  sex  for  1950  and  1960  is  shown 
in  Table  2.  With  few  exceptions,  increases  occurred  in 
the  older  age  groups  for  both  sexes. 

A  total  of  four  towns  and  communities  were  studied  in 
Broadwater  County.  The  list  includes  the  incorporated 
town  of  Townsend  and  the  three  unincorporated  com- 
munities of  Radersburg,  Toston,  and  Winston.  The 
community  of  Eustis  was  also  studied,  but  because  of 
insufficient  size  and  development,  was  not  included  in 
this  study. 

Because  of  the  length  of  time  that  has  elapsed  since  the 
1960  Census,  current  population  estimates  had  to  be 
derived  from  several  sources  in  the  field.  Surveys  and 
interviews  were  conducted  to  determine  what  now  exists 
and  what  is  expected  in  the  future.  Table  3  indicates 
both  the  past  population  for  the  communities  and  future 
projections. 

Townsend  will  have  a  population  increase  of  almost  fifty 
percent  by  1990  for  a  high  of  2,500  persons.  Growth  is 
expected  to  occur  north  and  south  of  the  existing 
community  and  to  a  lesser  extent  easterly  of  town.  The 
number  of  persons  in  Radersburg  and  Toston  is  expected 
to  decrease  throughout  the  planning  period.  The  popu- 
lation in  the  first  community  will  drop  by  a  third  while 
that  in  Toston  is  expected  to  decrease  by  a  fifth. 
Winston  will  have  a  slight  increase  in  its  population.  The 
gain  of  fifteen  persons,  or  forty  three  percent,  will 
account  for  a  total  of  fifty  persons. 

The  population  figures  reflect  only  those  factors  and 
trends  for  which  information  is  available.  New  techno- 
logical advances,  new  industries,  or  other  unforeseen 
events  may  alter  the  population  forecasts.  If  such  an 
event  occurs,  the  affected  areas  should  be  re-studied  in 
light  of  the  new  conditions. 
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CHART  3 

Comparative  Population  Trends 

Broadwater  County  and  Montana  1920-1990 
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CHART  4 

Population  Change 

Broadwater  County      1950-1960 
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CHART  5 

Population   by  Sex 

Broadwater  County        1950-1960 
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Housing 

Broadwater  County     1960 


CHART  6 
Housing  Classification 


CHART  7 
Housing  Tenure 


CHART  8 
Housing  Condition 


Source;    U.  S.  census  of  Housing,  1960 
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Water  and   Sewer 

Broadwater  County  1960 

Water  Supply 


t 

z 

i 

z 

s 

*    ^    s 

s    «    f; 

i    i   i 

r-ir-iH 

5 

z 

D 

IS 

1- 

i 

to 

PIPED  WATER 
INSIDE 


PIPED  WATER 
OUTSIDE 


NO  PIPED 
WATER 


Sewage  Disposal 


Percent 
1 100 


60 
50 
40 
30 
20 
10 


□ 


RUHAL  NON  FARM 


PUBLICSEWER       SEPTICTANK      OTHERORNONE 
OR  CESSPOOL 


Sourc*:    U.  S.  C*ntu»  of  Housing 


52 


HOUSING 

There  were  946  housing  units  within  Broadwater  County 
in  1960.  Chart  6  indicates  that  three  fourths  of  all 
homes  were  of  the  rural  non  farm  type.  The  remaining 
housing  units  were  represented  by  farms  in  the  county. 
Since  Broadwater  County  lacl<ed  any  recognizable  urban 
center  in  1960,  there  was  no  urban  classification  of 
housing  units  as  found  elsewhere  in  Montana.  The 
median  housing  unit  size  was  4.50  rooms  per  unit,  and 
the  median  household  size  per  occupied  unit  was  3.29 
persons.  Of  those  units,  three  fifths  were  owner 
occupied  while  almost  one  third  were  used  for  rental 
purposes.  Chart  7  indicates  that  eleven  percent  were 
vacant.  The  condition  of  housing  in  1960  is  reflected  in 
Chart  8,  which  indicates  that  eleven  percent  were  in 
need  of  replacement  while  seventeen  percent  needed 
repair;  the  remainder  were  classified  as  sound. 

Chart  9  reflects  the  1960  status  of  housing  units  in  terms 
of  source  of  water,  water  supply,  and  method  of  sewage 
disposal.  For  geographical  reference,  the  data  shows  the 
status  for  Broadwater  County  as  a  whole  and  for  the 
farm  and  rural  non  farm  housing  units. 

In  1960  less  than  half  of  all  homes  were  served  by  a 
public  water  system  or  by  a  private  company.  Those 
served  included  almost  three  out  of  five  of  the  rural  non 


farm  homes  and  only  two  percent  of  the  farms.  More 
homes  in  the  county  used  individual  wells  for  water  than 
did  those  using  a  public  or  private  water  system. 
Generally,  almost  all  farms  used  this  source  as  did  one 
third  of  the  homes  in  the  rural  non  farm  areas.  Only 
eleven  percent  of  all  homes  received  water  from  some 
source  other  than  a  public  system  or  individual  well. 

Almost  all  homes  had  piped  water  in  1960.  Only  one 
home  in  eight  in  the  county  did  not  have  any  piped 
water  at  all.  This  figure  includes  thirteen  percent  of  the 
rural  non  farm  homes  and  eight  percent  of  the  farms. 

About  half  of  the  homes  in  the  county  used  a  public 
sewer  for  waste  disposal  in  1960.  Those  served  included 
almost  two  thirds  of  the  rural  non  farm  homes  and  none 
of  the  farms.  Generally,  the  farms  relied  on  septic  tanks 
or  cesspools  instead.  Just  less  than  one  home  in  five  used 
a  method  other  than  septic  tanks,  cesspools,  or  a  public 
system  in  1960.  This  group  included  one  fifth  of  the 
rural  non  farm  homes  and  one  out  of  ten  farms. 

The  census  data  indicates  that  generally  the  rural  non 
farm  homes  or  those  in  the  small  urban  areas  were 
lacking  in  adequate  water  and  sewer  systems.  The 
condition  of  farms  is  generally  that  normally  found  in 
the  majority  of  farming  areas. 


Total 

Urban  (Inc.  Towns) 

Rural 

Farm 

Non  Farm 


TABLE  1 

Urban-Rural  Population  Changes  for  Broadwater  County 

1950-1970 


Changes 

1950-1960 

Changes 

1960-1970 

1950 

1960 

Number 

Percent 

1960 

1970 

Number 

Percent 

2,922 

2,804 

-  118 

-    4.0 

2,804 

2,500 

-304 

-  10.8 

1,316 

1,528 

+212 

+  16.1 

1,528 

1,700 

+  172 

+  11.3 

1,606 

1,276 

-330 

-20.5 

1,276 

800 

-476 

-37.3 

1,197 

803 

-394 

-32.9 

803 

400 

-403 

-50.2 

409 

473 

+  64 

+  15.6 

473 

400 

-    73 

-  15.4 

Sources: 


1,  U.  S.  Census  of  Population 

2.  Intermountain  Ptanners,  Inc. 
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TABLE  2 
Age  &  Sex  Composition  of  Broadwater  County 

1950  1960 

Age  Group     Male      Female      Male       Female 


Under  5 

152 

189 

190 

165 

5-14 

289 

273 

319 

277 

15-19 

91 

91 

116 

100 

20-24 

74 

88 

56 

86 

25-34 

216 

205 

137 

121 

35-44 

231 

174 

181 

170 

45-54 

153 

126 

184 

142 

55-64 

191 

114 

146 

92 

65-74 

107 

74 

119 

88 

75 -^ 

51 

33 

61 

54 

Total 

1,555 

1,367 

1,509 

1,295 

Source:  U.  S.  Census  of  Population 


TABLE  3 
Population  Forecast  for  Towns  and  Communities 
Broadwater  County 

1950    I960     1970     1975      1980     1990 


Townsend 

1,316 

1,528 

1,700 

1,900 

2,100 

2,500 

Radersburg 

100 

80 

75 

70 

60 

50 

Toston 

100 

100 

90 

85 

80 

70 

Winston 

40 

35 

35 

35 

40 

50 

Sources:   1.  U.  S.  Census  of  Population 
2.  Intermountain  Planners,  Inc. 


THE    ECONOMY 


LABOR 

People  are  important  to  the  economy  of  an  area  because 
they  are  both  producers  and  consumers  of  goods  and 
services.  The  following  economic  analysis  of  Broadwater 
County  is  concerned  primarily  with  the  total  economic 
spectrum  and  how  it  may  affect  the  future.  Changing 
economic  conditions  can  have  either  a  good  or  a  bad 
effect  on  an  area  in  terms  of  population  growth,  ability 
to  provide  for  public  improvements,  or  in  determining 
the  general  over  all  living  environment. 

Broadwater  County  recorded  a  seventeen  percent  em- 
ployment decline  between  1950  and  1960.  The  drop  is 
contrasted  with  a  six  percent  gain  for  IVIontana  in  the 
same  period. 

The  past  employment  change  by  major  industry  groups 
is  shown  in  Chart  10.  As  seen,  agriculture  was  the  main 
industry  group  in  1960.  The  history  of  the  county  is  one 
of  fluctuating  economic  basis  as  conditions  in  the  area 
change.  In  earlier  days  mining  was  the  main  industry, 
but  when  the  gold  prospects  became  less  attractive  the 
agricultural  potential  was  explored  and  found  to  be 
satisfactory. 
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Trade  represented  the  second  largest  employment 
category  in  the  county  in  1960,  with  an  eighteen  percent 
increase  noted  over  the  1950  figure.  The  retail  segment 
of  the  group  accounted  for  almost  three  fifths  of  the 
employment  in  that  category  while  one  fifth  were 
represented  by  employment  in  eating  and  drinking 
establishments. 

The  services  and  finance  industry  group,  only  half  the 
size  of  the  agricultural  group,  recorded  the  third  highest 
number  of  employees  in  1960.  The  percent  of  classifi- 
cations in  that  group  indicate  that  the  majority  of  the 
people's  needs  in  the  area  were  being  satisfied  by 
regional  centers  outside  of  the  county.  The  largest 
category,  education,  represented  thirty  seven  percent  of 
all  workers,  or  a  percent  equal  to  that  found  in  a  college 
town.  The  data  indicates  that,  on  the  whole,  only  the 
very  basic  services  were  provided  in  1960. 
The  percentages  for  employment  by  industry  group,  as 
shown  in  Table  4,  give  an  insight  into  local  employment 
characteristics.  The  table  shows  the  relative  weight  of 
each  industry  group  in  the  county  and  offers  a  compari- 


son  with  that  existing  in  1960  for  the  State  of  Montana 
and  the  United  States. 

The  agriculture  industry  group  attracted  the  largest 
percent  of  the  labor  force  in  1960.  One  third  of  all  the 
labor  force  was  engaged  in  that  group  as  opposed  to 
seventeen  percent  for  Montana  and  eleven  percent  for 
the  nation. 

The  trade  group  represented  one  out  of  five  of  the  labor 
force  in  the  county.  Even  though  this  group  accounted 
for  the  second  largest  number  of  the  labor  force,  its  rate 
was  behind  that  for  the  state  but  equal  to  that  of  the 
nation. 

Labor  statistics  for  1969  as  provided  by  the  Employ- 
ment Security  Commission  of  Montana  indicate  a  rather 
substantial  decrease  in  the  total  labor  force.  The 
manufacturing  and  trade  groups  did  not,  however, 
decline  as  much  as  did  the  other  groups. 

Employment  data  indicates  that  the  economics  of  the 
county  will  stay  agriculturally  oriented  in  the  future. 
The  majority  of  needs  will  continue  to  be  served  by  the 
Helena  regional  center,  thus  eliminating  the  possibility 
of  rising  commercial  markets  within  the  county. 

AGRICULTURE 

A  farm  is  defined  by  the  United  States  Census  as  a  place 
having  at  least  ten  acres  of  land  devoted  to  agriculture 
and  selling  at  least  fifty  dollars  worth  of  agricultural 
products  annually.  According  to  Chart  11,  there  were 
208  farms  in  Broadwater  County  in  the  above  category 
in  1964,  or  six  percent  fewer  than  there  were  in  1959. 

The  1964  classification  of  farms  by  type  was  as  follows: 
Field  crop  farms  other  than 

vegetables,  nuts,  and  fruit  41 

Cash  grain  29 

Other  field  crops  12 

Poultry  farms  2 


Livestock  farms  other  than 

poultry  and  dairy 
General  farms 

Miscellaneous  and  unclassified 
Total 


119 
24 
22 

208 


Of  the  total  number  of  farms,  twelve  were  classified  as 
part  time  and  eight  were  classified  as  being  operated  by 
semi  retired  persons. 

Almost  half  of  all  farms  in  the  county  were  in  excess  of 
one  thousand  acres  in  size,  and  slightly  more  than  half 
were  livestock  producers.  The  average  size  farm  in  1964 
for  the  county  was  2,370  acres.  At  the  same  time  more 
than  one  third  of  all  farms  were  under  five  hundred 
acres. 

The  value  of  products  sold  by  the  number  of  farms  is 
shown  in  Chart  13.  More  than  half  of  the  farms  reported 
receipts  in  excess  of  $10,000,  and  twenty  eight  percent 
reported  sales  of  over  $20,000.  One  fourth  received 
under  $5,000  for  their  products. 

The  cash  receipts  data  for  the  county  from  1964  to 
1967  is  as  follows; 


Year 

Livestock 

Crops 

Total 

1964 

$2,149,900 

$1,410,500 

$3,560,400 

1965 

$2,695,800 

$1,407,300 

$4,103,100 

1966 

$3,091,300 

$1,515,500 

$4,606,800 

1967 

$2,857,400 

$1,602,700 

$4,460,100 

In  1964  the  sale  of  livestock  products  accounted  for 
almost  two  thirds  of  all  agricultural  products  sold. 
Throughout  the  four  year  reporting  period  the  ratio 
remained  fairly  stable,  thus  indicating  the  importance  of 
livestock  in  the  local  agricultural  economy. 

Agriculture  is  expected  to  remain  about  the  same 
throughout  the  twenty  year  reporting  period.  Livestock 
farms  will  continue  to  increase  in  importance  resulting  in 
a  greater  frequency  distribution  than  presently  exists. 
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TABLE  4 

Percent  of  Total  Employment  by  Industry  Groups 

Broadwater  County,  Montana  and  United  States  1960 

Broadwater  United 

County      Montana     States 


Agriculture 

33 

17 

11 

Forestry  and  Fisheries 

1 

1 

1 

IVlining 

5 

3 

1 

Construction 

6 

7 

5 

Manufacturing 

8 

10 

27 

Transportation  and  Utilities 

5 

9 

7 

Trade 

19 

21 

19 

Service  and  Finance 

17 

26 

16 

Government 

6 

6 

13 

Total 

100 

100 

100 

Source:  U.  S.  Census  of  Population,  1960 
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Employment   Change  by  Major    Industry   Group 

Broadwater  County  1950-1960 
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CHART  1 1 

Number    of    Farms 

Broadwater  County  1959-1964 
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CHART  12 

Farms  by  Size 

Broadwater  County  1964 
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CHART  13 

Number  of  Farms  by  Value 
of  Farm  Products  Sold 

Broadwater  County  1964 
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THE  GOVERNMENT 


Before  any  meaningful  consideration  can  be  given  to 
major  capital  improvement  projects,  it  is  necessary  to 
study  the  governmental  organizations  in  Broadwater 
County  and  to  analyze  their  economic  structure.  At 
present  there  are  two  separate,  local  governmental  units 
in  the  county  involved  within  the  scope  of  the  water  and 
sewer  study.  Included  are  the  incorporated  city  of 
Townsend  and  the  government  of  Broadwater  County. 

A  Board  of  County  Commissioners  presided  over  by  a 
chairman  governs  the  county.  The  incorporated  munici- 


pality is  governed  by  a  mayor  council  form  of 
government. 

In  financing  capital  improvement  projects,  the  incorpo- 
rated municipalities  have  power  to  bond  and  raise  the 
necessary  monies  for  funding  projects.  The  unincorpo- 
rated small  towns  do  not  have  similar  power  and, 
therefore,  must  rely  on  financing  projects  through  the 
county  government. 

Table  5  indicates  the  financial  condition  of  each  unit  of 
government  in  1969. 


TABLE  5 

Financial  Status  of  County  Government  and  Incorporated  Cities* 
Broadwater  County        1969 

Assessed 
Revenue  Expenditures  Valuation 


Broadwater  County 
Townsend 


$1,253,831.32 
112,097.03 


51,245,342.94 
105,316.78 


$16,956,177.00 
2,807,878.00 


*  There  are  several  methods  presently  available  to  communities  for  financing  water 
and  sewer  systems: 

1.  Incorporated  Cities  and  Towns  may  use  Municipal  Bonds,  Municipal  Revenue 
Bonds  and  Special  Improvement  District  Bonds. 

2.  Unincorporated  Towns  may  use  Rural  Special  Improvement  District  Bonds  and 
County  Water  and  Sewer  District  Bonds. 

3.  Incorporated  Cities  and  Towns  and  adjacent  unincorporated  areas  may  use 
Metropolitan  Sewer  District  Bonds. 

Source:  Information  received  from  each  governmental  unit 
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THE   WATER    RESOURCES 


GENERAL 

The  water  resources  of  any  area  are  one  of  its  most 
important  assets.  Montana  is  fortunate  in  that  water  is  in 
abundant  supply  over  much  of  the  state.  This  is 
especially  true  in  the  mountain  areas  and  along  the 
major  river  drainages.  Water  is  essential  for  many  human 
needs  with  individual  consumption  and  sanitation  being 
foremost.  Industrial  and  agricultural  uses  of  water  are 
perhaps  next  most  important.  The  recreational  use  of 
water  has  also  become  a  significant  factor  in  modern  day 
living. 

In  his  use  of  this  resource,  man  in  the  past  has  polluted 
much  of  the  available  fresh  water  and  degraded  it  to  the 
point  where  it  is  unfit  for  many  or  all  uses.  Careful 
planning  for  the  efficient  use  of  water  resources  can  help 
to  avert  inconveniences  caused  by  pollution. 

Water  resources,  therefore,  are  an  important  consider- 
ation in  the  comprehensive  planning  for  community 
water  and  sewer  systems.  In  the  following  portion  of  this 
report,  the  existing  water  resources  of  the  planning  area 
will  be  briefly  reviewed.  The  discussion  will  be  specifi- 
cally concerned  with  the  occurrence  and  availability  of 
both  surface  and  ground  water.  Also  important,  and 
included  in  Appendix  I  are  the  specific  laws  and  policies 
of  the  State  of  Montana  concerning  surface  and 
ground-water  resources.  "Water  Quality  Criteria," 
"Water  Use  Classifications,"  and  "Policy  Statements" 
adopted  by  the  State  Department  of  Health  are  dis- 
cussed in  detail.  Table  A  in  Appendix  I  outlines  present 
day  water  quality  standards  as  set  forth  by  the  United 
States  Public  Health  Service. 

SURFACE-WATER  RESOURCES 

Broadwater  County  has  an  extensive  drainage  system 
which  has  characteristics  of  stream  basin  topography. 
Drainage  within  the  county  may  be  found  flowing  in 
almost  any  direction;  however,  the  main  drainage  pat- 
tern is  to  the  northwest.  Elevation  differences  across  the 
county  exceed  five  thousand  feet  and  add  to  the 
complex  surface  drainage  system.  The  highest  elevations, 
nearly  nine  thousand  feet  above  sea  level,  occur  in  the 


Big  Belt  Mountains  in  northeastern  Broadwater  County. 
Elevations  decrease  towards  the  Missouri  River  Valley 
and  reach  levels  at  just  under  3,800  feet  on  Canyon 
Ferry  Lake. 

The  Missouri  River  is  the  major  drainage  feature  of  the 
county.  The  Missouri,  which  originates  near  Three  Forks 
along  the  southern  county  line,  forms  the  border 
between  Gallatin  and  Broadwater  Counties  to  a  point 
near  Lombard.  The  river  then  flows  northwest  across  the 
county  to  a  point  near  Townsend  where  it  enters 
Canyon  Ferry  Reservoir.  The  portion  of  the  reservoir  in 
Broadwater  County  is  nearly  twenty  miles  long.  The 
reservoir  is  formed  by  Canyon  Ferry  Dam  which  is 
located  on  the  Missouri  River  northeast  of  Helena  in 
Lewis  and  Clark  County. 

The  Missouri  River  and  other  streams  provide  a  yearlong 
source  of  water  for  irrigation,  livestock,  and  domestic 
needs.  Several  of  these  streams  have  gaging  stations 
installed  by  the  United  States  Geological  Survey  where 
flow  measurements  are  taken  and  recorded  at  regular 
intervals.  Table  6  includes  available  data  on  the  drainage 
area,  discharge,  and  runoff  for  each  gaging  station 
pertinent  to  the  county. 

Water  storage  in  Canyon  Ferry  Reservoir  is  used  for 
flood  control,  power  production,  and  recreational  pur- 
poses. Canyon  Ferry  Dam  located  in  Lewis  and  Clark 
County  was  completed  in  1953,  and  water  storage  began 
in  that  year.  The  total  usable  capacity  of  the  reservoir  is 
2,043,000  acre  feet. 

The  climate  varies  from  one  area  to  another  because  of 
the  wide  range  of  topographic  conditions.  The  effect 
that  the  topography  has  on  the  climate  is  important  to 
the  water  resources  of  the  county.  Prevailing  westerly 
winds  flowing  across  the  high  mountains  provide  the 
highest  annual  precipitation  values.  Nearly  thirty  inches 
of  annual  precipitation  are  estimated  to  fall  on  some  of 
the  mountainous  areas.  Average  annual  precipitation 
values  at  the  lower  elevations  along  the  Missouri  River 
Valley  range  from  approximately  eleven  inches  at 
Townsend  to  twelve  inches  at  Canyon  Ferry  Dam  and 
just  over  thirteen  inches  at  Trident. 

59 


Stream 


Gaging  Sta. 
Location 


Drainage  See 

Area  (sq  mi)      Notes 


TABLE  6 
Stream  Gaging  Stations 

Discharge  (cfs) 
ate  Min.  Date 


Years 
Average      Averaged 


Runoff-  (1,000  Acre-Ft) 
Max.  Date  Min. 


1.    Missouri 

Near 

Less  than 

River 

Toston 

14,500 

1,2,3 

32,000 

6/   6/48 

562 

4/30/41 

5,601 

15 

5,094 

1913 

2,948 

1945 

2.   Missouri 

Near 

River 

Townsend 

14.500 

1.2,3 

52,500 

6/24/99 

1,020 

1/    1/01 

5,215 

12 

5,504 

1894 

3,012 

1901 

3.    Broadwater 

Near 

East  Canal 

Toston 

- 

1,3 

240 

6/11/46 

No  Flow 

At  Times 

• 

• 

42.2 

1946 

21.76 

1942 

4.   Broadwater 

Near 

West  Canal 

Toston 

- 

1,3 

45 

7/30/47 

No  Flow 

At  Times 

' 

" 

6.0 

1945 

4.0 

1942 

5.   Crow 

Near 

Creek 

Radersburg 

- 

3 

1,000 

7/14/20 

1.4 

1/10/22 

48.3 

10 

49.5 

1922 

25 

1924 

Source;    "Water  Resources  Survey  Broadwater  County.  Montana." 
Montana  Water  Resources  Board,  Helena,  Montana,  1956 
Notes:      1.    Irrigation  diversions  occur  above  these  stations 

2.  Flow  Is  regulated  by  one  or  more  reservoirs 

3.  Only  short  term  or  seasonal  records  available 


Not  Recorded 


In  general,  precipitation  occurs  as  steady  rains  in  the 
spring  months  of  April  through  June,  intermittent 
showers  throughout  the  summer  and  early  fall  months, 
and  as  snowfall  during  the  winter  months.  Snow  does 
not  tend  to  remain  on  the  ground  in  the  lower  elevations 
of  the  county  due  to  "chinook"  wind  conditions  and 
frequent  winter  warming  spells.  Snow  begins  to  accumu- 
late in  November  in  the  higher  mountain  areas;  however, 
and  continues  to  build  up  until  late  March  or  early  April. 
Portions  of  the  high  mountain  snowpack  in  the  county, 
and  in  other  adjacent  drainage  areas,  remain  until  the 
warm  temperatures  of  late  July  and  August  begin  to 
melt  them.  The  runoff  from  the  snowpack  at  this  time 
of  the  year  coincides  with  the  period  of  maximum 
demand  for  water  in  the  valleys  below. 

The  use  of  surface  water  is  widespread  for  agricultural 
and  recreational  purposes.  Agricultural  uses  of  water 
predominate  over  all  others  in  the  county.  The  irrigation 
summary  of  the  county  by  river  basins  contained  in  the 
"Water  Resources  Survey"  published  by  the  IVIontana 
Water  Resources  Board  in  1956  indicates  that  at  that 
time  over  42,000  acres  were  being  irrigated,  and  a 
potential  existed  for  the  irrigation  of  an  additional  ten 
thousand  acres.  A  final  but  important  use  of  surface 
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water  is  for  recreational  purposes.  The  lakes  and  streams 
are  ideal  habitat  for  fish  and  waterfowl  and  draw  many 
fishermen,  hunters,  and  campers  to  the  area  each  year. 

WATER  USE  CLASSIFICATIONS 

The  Water  Pollution  Control  Council  has  classified  the 
streams  and  drainages  in  Montana  according  to  the  water 
use  classification  definitions  shown  in  Appendix  I.  The 
streams  and  drainages  of  Broadwater  County  and  sur- 
rounding areas  are  classified  as  follows: 

Missouri  River  Drainage 

Missouri  River: 

Missouri  River  Drainage  to  the  Sun  River  B-D^ 

in  Great  Falls  except  for  the  following 
tributaries  upstream  from  Broadwater 
County: 

East  Gallatin  River  (mainstem)  (tribu-  B-D2 

tary  to  the  Gallatin  River,  tributary  to 
the  Missouri  River)  from  Montana  High- 
way No.  293  crossing  about  one  half 
mile  north  of  Bozeman  to,  but  ex- 
cluding. Dry  Creek  about  five  miles 
east  of  Manhattan 


Remainder  of  the  East  Gallatin  River  B-D^ 

Drainage  except  the  tributaries  listed 

below: 

Lyman  and  Sourdough  (Bozeman)        A-Closed 
Creek  Drainages  to  the  Bozeman 
water  supply  intakes 

Remainder  of  the  Lyman  and  Sour-  B-Di 

dough  Creek  Drainages 

Hyalite  Creek  Drainage  to  the  AOpen-D^ 

Bozeman  water  supply  intake 

Remainder  of  the  Hyalite  Creek  BD^ 

Drainage 

Big  Hole  River  Drainage  (tribu-  A-Open-D^ 

tary  to  the  Jefferson,  tributary  to 
the  Missouri  River)  above  Divide 

Remainder  of  the  Big  Hole  Drainage  B-D-j 

Rattlesnake  Creek  Drainage  A-OpenD^ 

(tributary  to  the  Beaverhead 

River,  tributary  to  the  Jefferson 

River)  to  the  Dillon  water  supply 

intake 

Remainder  of  the  Rattlesnake  B-Di 

Creek  Drainage 

Indian  Creek  Drainage  (tribu-  A-Open-D^ 

tary  to  the  Ruby  River,  tribu- 
tary to  the  Beaverhead  River)  to 
the  Sheridan  water  supply  intake 

Remainder  of  the  Indian  Creek  B-Di 

Drainage 

Basin  Creek  Drainage  (tribu-  A-Open-D^ 

tary  to  the  Boulder  River, 
tributary  to  the  Jefferson  River) 
to  the  Basin  water  supply  intake 

Remainder  of  the  Basin  Creek  B-D^ 

Drainage 

GROUND-WATER  RESOURCES 

Ground  water  is  widely  used  in  Broadwater  County  for 
stock  and  domestic  purposes.  As  of  January  1970,  436 
well  and  206  spring  appropriations  were  on  file  with  the 


Montana  Bureau  of  Mines  and  Geology.  The  wells  were 
divided  into  the  following  use  categories;  ninety  two 
domestic,  171  stock,  109  domestic  and  stock,  thirty  one 
irrigation,  and  thirty  three  for  various  other  uses.  The 
uses  reported  for  springs  show  five  domestic,  ninety  five 
stock,  forty  six  irrigation,  nine  domestic  and  stock,  and 
fifty  one  uses  unknown.  Almost  all  ground  water  used  in 
the  county  is  from  the  broad  valley  extending  from 
Townsend  to  Toston.  The  community  of  Townsend  uses 
wells  as  a  source  of  municipal  water,  and  other  com- 
munities in  the  county  rely  on  private  wells  and  springs 
as  a  source  of  domestic  water.  (See  Table  7  for  chemical 
analysis  of  the  Townsend  water  supplies.) 
There  are  several  reports  that  describe  the  geology  of 
Broadwater  County.  The  most  informative  of  these  is 
the  United  States  Geological  Survey  Bulletin  1042-N, 
which  describes  the  geology  of  the  western  part  of  the 
county.  Two  reports  describe  groundwater  conditions  in 
the  Townsend  Valley.  These  are  U.S.G.S.  Water  Supply 
Paper  1360-C  published  in  1956  and  U.S.G.S.  Water 
Supply  Paper  539  published  in  1925. 

The  geological  history  of  Broadwater  County  involves 
long  periods  of  sedimentation,  regional  uplift,  structural 
deformation,  and  erosion.  During  Precambrian  time 
(over  600  million  years  ago),  a  thick  sequence  of 
sedimentary  rocks  was  deposited  in  this  part  of  Mon- 
tana. After  deposition  these  sediments  were  folded  and 
eroded.  Sedimentation  continued  during  Paleozoic  (225 
to  600  million  years  ago)  and  Mesozoic  (seventy  to  225 
million  years  ago),  interrupted  only  by  brief  periods  of 
uplift  and  erosion.  During  the  Early  Tertiary  Period 
(fifty  to  seventy  million  years  ago),  the  area  was 
extensively  deformed,  uplifted,  and  eroded.  At  this  time 
igneous  rocks  intruded  the  area.  A  long  period  of  erosion 
followed  the  deformation  and  uplift,  causing  extensive 
erosion  of  Paleozoic  and  Mesozoic  sediments  in  the  area. 
Extensive  volcanic  activity  occurred  in  Middle  Tertiary 
time,  creating  thick  volcanic  deposits  in  the  county. 
After  volcanism,  renewed  uplift  and  erosion  took  place, 
together  with  deposition  of  a  thick  sequence  of  sedi- 
ments in  the  valleys.  During  this  period  a  well  developed 
stream  drainage  system  formed.  In  Pleistocene  time 
(twenty  thousand  to  one  million  years  ago),  the  higher 
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mountain  ranges  in  the  county  were  glaciated,  while 
erosion  and  deposition  continued  in  the  remainder  of 
the  county. 

The  quantity,  quality,  and  distribution  of  ground  water 
in  the  county  is  directly  related  to  geological  conditions. 
Geological  units  of  significance  to  ground-water  re- 
sources are  (1)  Precambrian  sedimentary  rocks,  (2) 
Paleozoic  and  Mesozoic  sedimentary  rocks,  (3)  sedi- 
mentary and  igneous  rocks  of  Tertiary  age,  and  (4) 
Quaternary  (less  than  one  million  years  old)  alluvium. 

The  oldest  rocks  exposed  in  the  county  are  slightly 
metamorphosed  sediments  of  the  Belt  Series  of  Pre- 
cambrian age.  These  rocks  consist  predominantly  of 
limestones  and  shales,  with  the  Spokane  Shale  and  the 
Newland  Limestone  the  most  abundant  formations. 
These  Precambrian  rocks  are  present  in  mountains 
northeast  and  southwest  of  Townsend  and  southwest  of 
Lombard.  The  Belt  rocks  are  tightly  compacted  and  have 
low  porosity  and  permeability  (ability  to  store  and 
transmit  water),  and  only  small  quantities  of  water,  zero 
to  five  gallons  per  minute  (gpm),  can  be  expected  from 
wells.  Extensive  jointed  and  fractured  zones  are  present 
in  these  rocks,  and  such  zones  will  usually  yield  five  to 
forty  gpm  to  wells.  Quality  of  water  from  wells  in 
Precambrian  rocks  is  generally  good.  With  the  exception 
of  springs  that  originate  from  these  rocks,  Precambrian 
formations  are  little  used  as  a  source  of  water  in  the 
county. 

Rocks  of  Paleozoic  and  Mesozoic  age  are  present  west 
and  north  of  Radersburg,  south  and  southeast  of  Toston, 
in  the  Spokane  Hills  in  the  northwestern  part  of  the 
county,  and  in  a  belt  along  the  mountain  front  in  the 
northwestern  part  of  the  county.  All  of  these  areas  are 
mountainous;  consequently,  there  has  been  little  well 
drilling  in  Paleozoic  and  Mesozoic  formations.  The 
formations  vary  widely  in  lithology  and  include  shales, 

limestones,  quartzite,  and  sandstone.  Of  these  forma- 
tions, the  Madison  Group  is  of  importance  due  to 
numerous  and  large  springs,  including  Big  Springs,  that 
originate  in  this  geological  unit.  The  Meagher  Limestone 
and  Flathead  Quartzite  yield  water  to  scattered  springs, 
as  does  the  Pilgrim  Limestone  and  Jefferson  Limestone. 
The  remainder  of  the  Paleozoic  and  Mesozoic  formations 
are  of  minor  importance  to  the  county's  water  resources. 
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Igneous  rocks  have  intruded  into  sedimentary  deposits  in 
the  county.  These  include  several  varieties  of  granitic 
rocks  and  volcanic  flow  rocks.  These  rocks  are  present  in 
a  broad  area  at  the  north  end  of  the  Elkhorn  Mountains 
between  Winston  and  Townsend  and  on  the  east  slopes 
of  the  Elkhorn  Mountains  west  of  Radersburg.  Intrusive 
granitic  rocks  are  present  on  the  west  slopes  of  the  Big 
Belt  Mountains,  in  the  Spokane  Hills,  and  in  the 
Limestone  Hills.  Igneous  rocks  in  the  county  contain 
some  ground  water  in  fractures  but  are  poor  aquifers 
(water  yielding  materials)  and  are  little  used  as  a  source 
of  water.  There  are  numerous  springs  that  emerge  from 
igneous  rocks.  Such  springs  are  used  for  livestock 
watering. 

Sedimentary  deposits  of  Tertiary  age  underlie  a  large 
part  of  the  Townsend  Valley  and  the  area  from  Toston 
southward  to  Three  Forks.  These  sediments  rest  on  top 
of  older  eroded  and  deformed  sedimentary  rocks  and  are 
in  turn  overlain  by  younger  sediments.  The  Tertiary 
deposits  consist  mainly  of  light  colored,  fine  textured 
sediments  interbedded  with  sand  and  gravel,  coarse 
textured  sediments  that  were  probably  deposited  as 
alluvial  fans,  and  outwash  deposits  from  the  surrounding 
mountains.  The  total  thickness  of  Tertiary  deposits  in 
the  Townsend  Valley  is  estimated  to  be  between  four 
thousand  and  six  thousand  feet.  Generally,  Tertiary 
deposits  will  yield  sufficient  water  for  domestic  and 
stock  purposes  and  in  some  areas  will  yield  sufficient 
water  for  irrigation.  Wells  drilled  into  Tertiary  are 
supplying  water  for  irrigation  in  the  Crow  Creek  area. 
Ground  water  from  the  Tertiary  is  generally  fair  to  good 
in  quality,  is  moderately  hard,  and  is  of  calcium 
bicarbonate  type.  Ground  water  in  Tertiary  deposits  is 
recharged  from  streams,  precipitation,  and  irrigation 
water.  Ground-water  movement  is  generally  toward  the 
major  drainages. 

Quaternary,  which  includes  Pleistocene  (twenty  thou- 
sand to  one  million  years  old)  and  Recent  (less  than 
twenty  thousand  years  old),  deposits  include  glacial 
material  at  the  foot  of  Mount  Baldy,  alluvial  fans,  and 
alluvial  valley  fill.  Glacial  deposits  cover  a  small  area  and 
are  of  little  significance  as  sources  of  water.  The 
alluvium  consists  of  unconsolidated  mixtures  and  layers 
of  gravel,  sand,  silt,  and  clay  deposited  on  older  Tertiary 


sediments.  The  process  of  erosion  and  simultaneous 
deposition  occurred  in  Tertiary,  Pleistocene,  and  Recent 
ages.  It  is  often  difficult  to  determine  the  age  of  alluvial 
deposits.  Tertiary  deposits  sometimes  can  be  distin- 
guished due  to  a  characteristic  composition  of  layering 
of  the  strata,  but  commonly  they  are  indistinguishable 
from  younger  deposits.  Quaternary  deposits  are  thicker 
and  coarser  textured  near  the  mountains  and  thinner  and 
finer  textured  toward  the  valley.  The  maximum  thick- 
ness of  Quaternary  materials  is  estimated  to  be  about 
sixty  feet.  Recent  alluvium  will  generally  yield  adequate 
water  for  domestic  and  stock  purposes,  and  in  some 
places  yields  may  be  sufficient  for  irrigation.  Quality  of 
water  in  the  alluvium  is  similar  to  that  in  the  Tertiary 
materials.  The  water  contains  an  average  of  about  five 
hundred  parts  per  million  dissolved  solids,  is  hard,  and  is 
of  the  calcium  bicarbonate  type. 


In  summary,  the  shallow,  alluvial  flood  plain  deposits 
and  portions  of  the  Tertiary  sediments  are  the  best  and 
by  far  the  most  widely  used  aquifers  in  the  county. 
These  aquifers  are  relatively  undeveloped  at  the  present 
time  and  are  capable  of  supplying  considerable  addi- 
tional water.  Use  of  existing  ground-water  data  com- 
bined with  future  detailed  hydrogeological  studies  will 
assist  in  proper  development  of  the  county's 
ground-water  resources. 

Sources:     1.    M.  K.  Botz,  Montana  Bureau  of  Mines  and 
Geology,  Butte,  Montana,  1970 

2.  "Water  Resources  Survey"  Broadwater 
County,  Montana,  Montana  Water  Re- 
sources Board,  Helena,  Montana,  1956 


TABLE  7 

Chemical  Analysis  of  Municipal  Water  Supplies 

(All  Figures  in  Milligrams  per  Liter)* 

City  or  Town  Townsend  Townsend         Townsend 


Source 

Well  Across 

Well  In 

New  Test 

Tracks 

Park 

Well 

Date 

6/65 

6/65 

9/68 

Total  Solids 

486 

350 

356 

Hardness 

345 

290 

293 

Ca 

106 

72 

76 

Mg 

20 

27 

25 

Na-^K 

35 

12 

13 

CO3 

0 

0 

0 

HCO3 

330 

287 

280 

SO4 

122 

60 

69 

CI 

16 

12 

12 

NO3 

0.0 

1.9 

1 

F 

0.6 

0.4 

0.36 

Fe 

0.10 

0.00 

0.3 

As 

0.00 

0.00 

- 

Pb 

0.00 

0.00 

— 

Cu 

0.047 

0.00 

- 

Zn 

- 

- 

- 

See  Appendix  I,  Table  A  for  accepted  water  quality  standards 


Source;    State  Departnnent  of  Health,  Helena,  Montana 
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THE  SOILS 


GENERAL 

General  descriptions  of  soils  in  specific  areas  are  useful 
in  predicting  the  potential  problems  which  nnight  be 
encountered  during  private  and  public  works  con- 
struction. Broadwater  County  has  an  interesting  and 
quite  complicated  geologic  history  which  has  greatly 
influenced  the  soil  structure  of  the  area.  The  dominating 
physiographic  feature  is  the  broad  Missouri  River  Valley 
bordered  on  the  east  by  the  Big  Belt  iVIountains  and  on 
the  west  by  the  Elkhorn  IVIountains. 

The  soils  of  Broadwater  County  were  derived  from 
parent  materials  originally  located  in  the  valleys  and 
adjacent  mountains.  The  parent  materials,  which  include 
granites,  gneisses,  basalts,  limestones,  argillites,  and 
quartzites,  were  eroded,  transported,  and  deposited  by 
various  processes,  and  thus  the  soils  resulting  consist  of 
stream  deposits  or  alluvium  and  lake  deposits  or  the 
alterations  of  these  materials  due  to  various  conditions 
of  climate,  topography,  and  living  organisms. 

SOI  L  MAP 

The  Soil  Conservation  Service  of  the  United  States 
Department  of  Agriculture  has  prepared  a  general  soil 
map  for  Broadwater  County.  The  map  as  presented  by 
them  is  shown  in  this  report  as  Map  4.  In  developing  this 
map,  the  Soil  Conservation  Service  made  field  studies 
and  observations  which  resulted  in  the  designation  of 
sixteen  soil  associations.  Each  association,  as  a  rule, 
contains  a  few  major  soils  and  several  minor  soils.  Soils 
within  an  association  may  differ  greatly  in  short  dis- 
tances, and  any  one  soil  may  occur  in  more  than  one 
association.  Thus,  the  general  soil  map  does  not  show 
the  kind  of  soil  at  any  particular  point  but  shows 
specific  patterns  of  soils. 

The  Soil  Conservation  Service  is  continuing  to  expand 
the  detailed  soil  study  of  Broadwater  County.  More 
detailed  information  regarding  specific  areas  is  available 
from  the  Soil  Conservation  Service  office  in  Townsend, 
and  it  is  recommended  that  all  available  data  be  utilized 
during  the  planning  of  public  works  projects.  In  addi- 
tion, on  site  soil  investigations  for  specific  projects 
provide  invaluable  information. 
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The  Soil  Conservation  Service  preliminary  draft  descrip- 
tions of  the  sixteen  soil  associations  shown  on  the 
general  soil  map  are  presented  as  follows: 

Alluvial  Soils  of  the  Flood  Plains,  Low  Terraces,  and 
Narrow  Valleys. 

1A.  Havre-Glendlve  Bankard  Association.  These  are 
deep  to  shallow,  light  colored,  loamy  soils  that  are 
subject  to  flooding.  Beds  of  loose  sand  and  gravel  that 
have  fluctuating  water  levels  occur  below  ten  to  forty 
inches.  There  are  minor  inclusions  of  somewhat  poorly 
drained  soils  with  moderate  to  strong  salinity. 

IB.  Lamoure-Laurel-Peat  Association.  These  are 
poorly  drained  loamy  soils  that  are  usually  more  than 
thirty  six  inches  deep  to  saturated  beds  of  sand  and 
gravel.  Some  areas  have  moderate  to  strong  salinity. 

10.  Lohmiller-Havre-Fort  Collins  Association.  These 
are  moderately  well  to  well  drained  loamy  soils  that  are 
usually  more  than  forty  inches  deep  to  sand  and  gravel. 

Soils  on  Fans  and  Intermediate  Terraces. 

2A.  Richlie-Chinook  Association.  These  are  deep, 
well  drained,  light  colored  sandy  loam  and  loamy  sand 
soils. 

28.  Roy-Larimer-Dominic  Association.  These  are  ex- 
cessively drained,  very  gravelly  and  cobbly  loamy  soils 
that  are  predominantly  ten  to  twenty  four  inches  deep 
to  cobble  and  gravel. 

20.  Avalanche-Musselshell  Association.  These  are 
well  drained,  light  colored  loam  and  silt  loam  soils  that 
are  high  in  lime  and  usually  more  than  forty  inches  deep 
to  a  very  gravelly  substratum. 

2D.  Judith-Sappington-Big  Elk  Association.  These 
are  well  drained,  moderately  dark  colored  loams  and 
clay  loams  that  range  from  ten  to  forty  inches  or  more 
in  depth  to  a  very  gravelly  and  cobbly  substratum. 
Shallow  wet  soils  occur  along  drainages. 

2E.  Arvada-Hysham  Association.  These  are  moder- 
ately well  drained,  strongly  alkaline  loam  and  clay  loam 
soils  that  are  slowly  permeable  and  have  hard  crusty 
surfaces. 


Soils  of  the  High  Benches  and  Residual  Uplands. 

3A.  Martinsdale-Bridger-Judlth  Association.  These 
are  well  drained,  dark  colored,  friable  loam  and  clay 
loam  soils  that  mantle  bedrock  at  variable  depths.  Soils 
are    usually    more   than    forty    inches   deep    to    rock. 

3B.    Sappington-Judith-Martinsdale      Association. 

These  are  deep,  well  drained,  friable  loam  and  clay  loam 
soils  with  variable  amounts  of  gravel  and  cobble. 

3C.  Cabba-NihillMusselshell  Association.  These  are 
well  drained,  light  colored,  loamy  soils  on  steep  dis- 
sected uplands.  Soils  contain  variable  amounts  of  gravel 
and  mantle  the  loamy  soft  shale  and  sandstone  at  ten  to 
sixty  inch  depths. 

Steep  Mountain  Lands. 

4A.  Tropal-Merino-Rock  Outcrop  Association.  These 
are  light  colored,  calcareous,  loamy,  grassland  soils  that 
are  less  than  twenty  inches  deep  to  hard  rock  of  mixed 
lithology. 

4B.  Ringling-Laporte-Rock  Outcrop  Association. 
These  are  dark  colored,  loamy,  grassland  soils  that  are 
less  than  twenty  inches  deep  to  hard  rock.  Scattered 
trees  and  af  ew  forest  soils  are  included. 

4C.  Stecum-Brownlee-Spring      Creek      Association. 

These  are  dark  colored,  well  drained,  granitic,  loamy 
soils  that  mantle  bedrock  at  ten  to  fifty  inch  depths. 
Scattered  trees  and  a  few  forest  soils  are  included. 

4D.  Worock-Cowood  Association.  These  are  well 
drained  forest  soils  that  are  underlain  by  coarse  grained 


igneous  rock  at  ten  to  sixty  inch  depths.  Rock  outcrop  is 
common  to  the  area. 

4E.  Trapper-Garlet-Worock  Association.  These  are 
well  drained,  loamy,  forest  soils  that  are  usually  more 
than  twenty  inches  deep  to  hard  rock  of  mixed 
lithology. 

CONCLUSIONS 

The  soils  of  Broadwater  County  have  generally  been  easy 
to  deal  with  where  shallow  domestic  water  wells  and 
individual  sewage  drainfields  have  been  constructed.  The 
alluvium  and  other  soil  deposits  have  been  found  to  be 
extremely  variable  in  permeability,  however.  This  has 
had  an  effect  on  both  the  quantity  of  water  available  in 
shallow  domestic  wells  and  the  successful  operation  of 
individual  sewage  drainfields.  Some  areas  of  extensive 
clay  and  silt  deposits  require  special  care  in  the 
construction  and  operation  of  septic  tank  drainfields. 

Construction  of  municipal  water  and  sewer  systems  in 
the  various  soils  of  Broadwater  County  has  not  been 
found  to  be  difficult.  Pipeline  trench  digging  in  the  sands 
and  clays  is  extremely  easy  while  the  coarse  gravels  slow 
operations  somewhat.  Bedrock  at  shallow  depths  is  not 
common  in  the  valley  bottoms;  however,  it  can  be 
expected  at  normal  water  and  sewer  line  installation 
depths  near  the  toe  of  mountain  slopes. 

Sources:  1.  "Soils  of  Broadwater  County",  L.F. 
Gieseker,  Montana  State  College  Agri- 
cultural Experiment  Station,  Bozeman, 
Montana,  March,  1944 

2.    U.    S.    Department    of    Agriculture,    Soil 
Conservation  Service,  Townsend,  Montana 
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COMMUNITY  WATER  SYSTEM  FACILITIES 


GENERAL 

This  comprehensive  report  covers  the  overall  problems, 
existing  or  projected,  for  Broadwater  County,  Montana. 
The  volume  of  data  processed  and  evaluated  and  the 
intent  of  the  report  allow  only  a  general  analysis  of  any 
one  system. 

The  intent  of  this  report  is  to  point  out  the  overall  needs 
of  each  community  with  the  objective  that  each  com- 
munity may  in  the  future  be  provided  with  a  safe  and 
adequate  water  system.  The  general  solutions  to  overall 
problems  suggested  in  this  report  may  have  to  be 
modified  when  detailed  studies  are  made.  These  modifi- 
cations may  be  in  exact  size  of  parts  of  a  system  or  in 
some  detailed  design  variation  but  will  not  detract  from 
the  overall  value  of  the  general  information  presented. 

Basically,  the  demand  for  water  from  community 
systems  is  for  domestic,  fire  fighting,  and  industrial  uses. 
The  demand  for  industrial  water  supply  in  small  com- 
munities has  not  been  extensive  in  Montana  and  in  most 
cases  will  not  control  the  design  of  community  systems. 
Sufficient  water  for  fire  fighting  must  be  considered; 
however,  economic  feasibility  will  usually  control  the 
extent  of  such  facilities.  In  most  small  communities,  a 
system  with  sufficient  capacity  to  give  high  ratings  for 
fire  protection  would  require  facilities  considerably 
larger  than  necessary  for  domestic  purposes.  The  com- 
munity might  be  unable  to  finance  such  an  improve- 
ment; the  approach,  therefore,  has  been  to  propose  a 
system  suitable  for  present  domestic  needs.  These  basic 
facilities  can  be  expanded  for  more  complete  service  and 
for  higher  fire  ratings  as  it  becomes  economically 
feasible. 

The  domestic  use  of  water  has  increased  greatly  in  recent 
years.  This  is  partially  due  to  improved  economic 
conditions  which  make  it  possible  for  families  to  acquire 
such  water  consuming  appliances  as  dishwashers,  waste 

disposal  units,  and  automatic  washing  machines.  Water 
usage  for  beautifying  property  has  also  increased.  The 


most  essential  condition  is  adequate,  safe,  and  potable 
water  for  domestic  purposes,  and  this  has  been  the 
primary  consideration  in  this  study.  See  Appendix  II  for 
further  comments  on  analysis  criteria. 

BASIC  CONSIDERATIONS 

Communities  studied  in  this  comprehensive  plan  were 
those  with  a  minimum  of  five  potential  users  and  a 
maximum  population  of  5,500.  Each  community  within 
this  category  was  visited  at  least  once.  During  these  visits 
the  type  of  water  facilities  available  was  examined,  and 
an  evaluation  of  the  facilities  was  made  from  the 
standpoint  of  fulfilling  the  needs  of  the  residents. 

The  existing  systems  were  found  to  be  quite  varied  in 
their  operation,  condition,  and  suitability  for  serving  the 
needs  of  the  users.  The  situation  in  each  community  was 
evaluated  separately;  however,  some  general  classifi- 
cation of  the  various  systems  was  possible.  These  are 
described  briefly  in  the  following  paragraphs  so  that  the 
general  philosophy  of  the  analysis  can  be  shown. 

1.  In  some  communities,  the  homes  are  quite  wide- 
spread and  few  in  number.  Good  water  in  adequate 
quantities  can  be  found  at  reasonable  depths.  For  such 
situations,  private  wells  will  provide  a  safe  and  suitable 
water  system. 

2.  Many  communities  have  had  access  to  good  water 
from  private  wells  for  many  years.  In  some  of  these 
communities,  population  is  increasing,  and  the  area  is 
becoming  more  densely  settled.  As  a  result,  tests  for 
bacteriological  quality  of  well  water  occasionally  indi- 
cate that  pollution  is  present.  When  this  occurs,  it  is 
usually  the  beginning  of  a  problem  which  will  continue 
to  worsen.  Increasing  population  and  a  higher  potential 
for  contamination  indicate  the  need  for  a  safe  com- 
munity water  facility.  The  system  should  be  one  which 
will  serve  the  domestic  needs  of  the  residents  now  with 
provisions  for  improvements  and  expansion  as  needed. 

3.  Many  communities  have  enjoyed  a  central  water 
system  for  years  but  have  not  made  annual  improve- 
ments and  replacements.  This  has  resulted  in  overloaded 
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and  antiquated  systems.  Suggestions  for  immediate 
improvements  which  will  fit  into  an  overall  replacement 
program  are  included  in  this  report. 

4.  Some  communities  which  have  experienced  a 
steady  population  growth  are  finding  that  their  water 
systems  are  inadequate  for  present  demands  and  will 
require  enlargement.  Population  projections  and  eco- 
nomic trends  are  used  to  determine  the  need  for 
improvements  and  also  to  justify  the  type  and  extent  of 
proposed  improvements. 

BROADWATER  COUNTY 

The  estimated  1970  population  of  Broadwater  County  is 
2,500.  Approximately  seventeen  hundred,  or  sixty  eight 
percent  of  these  people,  are  presently  served  by  central 
water  systems,  and  the  remainder  are  served  by  such 
private  facilities  as  wells  and  springs.  By  1980  about 
2,240,  or  eighty  six  percent  of  the  population,  will  have 
access  to  central  water  systems  if  the  schedule  of 
proposed  improvements  is  followed.  It  is  expected  that 
the  remaining  fourteen  percent  will  live  in  outlying 
areas,  and  the  homes  will  not  be  close  enough  together 
to  make  central  systems  feasible. 

TOWIMSEIMD 

Existing  System.  The  estimated  1970  population  is 
seventeen  hundred.  Population  projections  indicate  the 
town  will  show  substantial  increase  throughout  the 
planning  period.  The  town  is  served  by  a  central  water 
system,  and  the  layout  is  shown  on  Map  5. 

Water  supply  is  obtained  from  two  wells  with  a 
combined  capacity  of  1,718  gallons  per  minute  (gpm). 
An  additional  well  with  a  capacity  of  450  gpm  was 
recently  developed.  At  the  present  time  this  well  is  not 
being  used;  however,  it  will  be  tied  into  the  system  in 
the  near  future.  Normally  this  well  yield  would  be 
adequate  for  a  town  of  this  population,  but  high  water 
usage  is  experienced  during  the  hot  summer  months.  The 
soil  requires  a  great  deal  of  moisture  to  support 
vegetation,  and  the  residents  irrigate  their  lawns  heavily. 
It  may  be  that  additional  supply  will  be  necessary  for 
irrigation  purposes,  and  this  can  be  done  quite  easily 
with  additional  wells.  Storage  consists  of  a  100,000 
gallon   elevated   tank   which    does   not   have   sufficient 


capacity  for  the  present  population.  The  distribution 
system  consists  of  mostly  six  and  ten  inch  water  mains 
which  results  in  adequate  flows  and  pressures  being 
available  throughout  the  system.  This  water  system  is  in 
generally  good  condition,  but  some  improvements  are 
necessary. 

Improvements  Next  Five  to  Ten  Years.  By  1975  the 
population  is  expected  to  be  nineteen  hundred.  Ad- 
ditional storage  facilities  with  a  capacity  of  300,000 
gallons  are  proposed  during  this  period.  This  im- 
provement will  tend  to  alleviate  the  water  shortage 
experienced  during  the  summer  months.  It  may  be 
necessary  to  construct  an  additional  well  during  this 
period  also.  The  need  for  this  additional  water  supply 
can  best  be  determined  after  the  storage  facility  is 
completed.  Some  expansion  of  the  distribution  system 
into  new  areas  of  development  will  also  be  required. 

Improvements  by  1990.  For  1990  the  population  is 
estimated  to  be  2,500.  The  present  system  together  with 
the  improvements  proposed  under  the  five  to  ten  year 
plan  will  result  in  a  facility  which  is  adequate  for  the 
needs  of  this  population.  Additional  well  yield  may  be 
required  as  previously  mentioned  and  can  be  readily 
developed  in  the  area.  Expansion  of  the  distribution 
system  into  new  areas  of  development  will  continue  to 
be  necessary. 

TOSTON 

Existing  System.  The  ninety  persons  who  presently 
reside  in  this  community  obtain  their  water  supply  from 
private  wells.  Water  quality  is  reportedly  good,  and  the 
quantity  available  is  adequate  for  the  needs.  The  wells 
are  about  sixty  feet  deep.  A  community  water  system  is 
feasible  for  this  population  and  could  be  developed  quite 
economically. 

Improvements  Next  Five  to  Ten  Years.   By  1975  the 

population  will  be  eighty  five.  A  community  water 
system  is  proposed  during  this  period.  Water  supply 
could  be  obtained  from  a  forty  five  gpm  well  with 
constant  pressure  pumping  facilities. 

Improvements  by  1990.  For  1990  the  population  is 
estimated  to  be  seventy.  The  system  as  proposed  under 
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the  five  to  ten  year  plan  will  have  sufficient  capacity  for 
the  needs  throughout  the  planning  period. 

RADERSBURG 

Existing  System.  The  seventy  five  persons  who 
presently  reside  in  this  connmunity  obtain  their  water 
supply  from  private  wells.  Water  quality  is  reportedly 
good;  however,  the  quantity  is  variable.  Most  wells 
which  are  properly  constructed  do  result  in  a  suitable 
water  supply.  These  wells  are  about  forty  feet  in  depth, 
and  the  best  water  is  obtained  at  this  level.  Some  wells 
are  up  to  ninety  feet  deep  but  yield  poor  quality  water. 

Improvements  Next  Five  to  Ten  Years.  By  1975  the 
population  will  be  seventy.  A  community  water  system 
facility  is  feasible  for  this  population,  and  the  proposed 
system  is  shown  on  Map  7.  A  well  capable  of  producing 
forty  gpm  could  be  readily  developed  in  the  area. 
Storage  facilities  with  a  capacity  of  twenty  thousand 
gallons  could  be  constructed  on  high  ground  in  the 
community. 

Improvements  by  1990.  By  1990  the  population  will 
be  fifty.  A  portion  of  this  population  decrease  is 
believed   to   be   due   to   the   present  lack  of  adequate 


sanitary  facilities.  The  system  as  proposed  under  the  five 
to  ten  year  plan  will  have  sufficient  capacity  for  the 
needs  throughout  the  planning  period. 

WINSTON 

Existing  System.  The  thirty  five  persons  who  pres- 
ently reside  in  this  community  obtain  their  water  supply 
from  private  wells.  Water  quality  is  good,  and  there  is  an 
adequate  quantity  for  each  user.  Well  depth  ranges  from 
twenty  to  eighty  five  feet.  Population  projections 
indicate  the  community  will  gr«w  during  the  planning 
period. 

Improvements  Next  Five  to  Ten  Years.  By  1975  the 
population  will  be  forty.  During  this  period  the  present 
use  of  private  wells  will  continue  to  be  the  most  suitable 
means  of  water  supply  for  the  residents. 

Improvements  by  1990.  For  1990  the  population  is 
expected  to  be  fifty.  During  this  period  it  is  proposed 
that  a  community  water  system  be  developed.  A  well 
capable  of  producing  forty  gpm  could  be  readily 
developed  and  constant  pressure  pumping  would  be 
adequate.  These  improvements  will  fulfill  the  needs 
throughout  the  planning  period. 
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COMMUNITY  SEWER    SYSTEM     FACILITIES 


GENERAL 

Each  use  of  water  adds  some  material  or  alters  some 
characteristic  enough  to  change  the  original  quality  of 
the  water  and  often  to  pollute  it.  The  transportation  and 
dilution  of  municipal,  industrial,  and  agricultural  wastes 
are  important  and  necessary  uses  of  water;  therefore, 
special  emphasis  is  placed  on  the  control  of  water 
pollution  from  these  sources.  Some  of  these  wastes  can 
be  carried  in  limited  amounts  without  damage  to  the 
resource.  Some  wastes  if  discharged  into  water  courses 
can  make  their  way  into  underground  aquifers  and 
pollute  the  ground  water  so  that  it  is  unsuitable  for 
further  use. 

Pollution  by  definition  and  interpretation  is  a  matter  of 
degree.  Since  it  is  inevitable  that  the  quality  of  water 
will  be  altered  with  each  use,  it  is  of  critical  importance 
to  control  the  degree  of  pollution. 

It  is  public  policy,  established  by  the  state  legislature,  to 
maintain  reasonable  standards  of  purity  for  the  water  of 
the  state.  These  standards  are  to  be  consistent  with  the 
use  of  these  waters,  including  their  use  in  carrying  away 
the  water  borne  waste  products  of  society.  The  current 
Federal  Water  Pollution  Control  Act  in  reference  to 
pollution  abatement  gives  the  individual  states  discretion 
in  assessing  the  physical  and  economic  feasibility  of 
complying  with  water  quality  standards.  The  "Water 
Quality  Criteria,"  "Water  Use  Classifications,"  and 
"Policy  Statements"  of  the  Montana  Water  Pollution 
Control  Council  for  streams  and  rivers  in  Montana  have 
been  Included  in  Appendix  I. 

Sewage  may  be  broadly  categorized  as  either  domestic  or 
municipal  waste,  industrial  waste,  or  animal  and  agri- 
cultural waste.  Animal  wastes  are  usually  not  involved  in 
community  sewage  facilities;  however,  they  do  con- 
stitute a  potential  source  of  pollution  which  must  be 
controlled  and  prevented  from  entering  streams  or  other 
potential  water  supplies. 

Although  industrial  activity  throughout  Montana  has 
been  limited,  the  need  for  control  and  treatment  of 
industrial  wastes  is  apparent.  Industrial  wastes  vary  in 
quantity  and  composition  as  greatly  as  the  products  and 


processes  which  generate  them.  They  include  toxic 
chemicals,  solids  cari-ied  in  suspension,  brines,  strong 
acids  and  alkalies,  oils,  dyes,  floating  solids,  and  the  heat 
generated  by  industrial  processes.  Industrial  wastes  are 
not  found  to  be  a  major  factor  in  the  design  of  most 
community  sewage  facilities.  Where  economic  pro- 
jections indicate  industrial  development,  the  relationship 
to  loading  on  domestic  sewer  systems  is  considered. 

Domestic  sewage  is  the  primary  consideration  in  this 
study  and  has  been  the  basis  for  design  and  analysis. 
Where  particular  systems  are  subjected  to  loading  from 
industrial  sources,  a  more  detailed  study  will  be  neces- 
sary. The  general  approaches  outlined  in  "Analysis 
Criteria"  in  Appendix  III  will  suffice  in  practically  all 
cases. 

BASIC  CONSIDERATIONS 

There  are  generally  three  main  methods  of  sewage 
disposal.  These  are  septic  tanks,  mechanical  sewage 
treatment  plants,  and  wastewater  stabilization  ponds. 
Local  soil  conditions,  availability  of  land,  and  density  of 
population  are  the  basic  factors  which  govern  the 
selection  of  a  particular  method. 

Many  of  the  smaller  communities  have  relied  on  indi- 
vidual septic  tanks  and  cesspools  for  each  home  to 
handle  sewage  disposal.  Septic  tanks  are  suitable  if  the 
population  density  is  low  and  if  the  systems  are  properly 
designed  and  maintained.  Overflow  from  these  tanks 
must  drain  into  the  soil  and  depending  on  local  soil 
conditions  may  or  may  not  create  a  problem.  There  is  a 
limit  to  the  amount  of  water  that  even  loose  granular 
soil  can  absorb.  Density  of  population  and  the  length  of 
time  the  effluent  has  been  entering  the  soil  are  factors 
which  indicate  whether  septic  tanks  can  be  suitable  for 
sewage  disposal. 

When  economically  feasible,  community  sewage  col- 
lection and  disposal  systems  are  much  more  desirable 
than  individual  systems.  Community  systems  eliminate 
the  worry  of  septic  tank  failure,  the  danger  of  well 
contamination,  and  the  problem  of  soil  saturation. 
However,  it  is  usually  uneconomical  to  serve  a  few 
homes  scattered  over  a  large  area  with  a  community 
sewer  system. 
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The  type  of  sewage  disposal  facilities  to  be  used  can 
generally  be  determined  on  the  basis  of  economic 
factors.  Mechanical  treatment  plants  provide  an  excel- 
lent means  of  sewage  disposal  although  the  initial  cost, 
maintenance  cost,  and  power  cost  are  usually  high. 
Wastewater  stabilization  ponds  are  an  ideal  method  of 
sewage  disposal  and  usually  are  the  most  economical  to 
construct  and  maintain. 

The  Montana  Water  Pollution  Control  Council  has 
established  the  criteria  that  treatment  of  domestic  and 
industrial  waste  shall  be  secondary  treatment  or  its 
equivalent.  For  domestic  sewage,  mechanical  treatment 
plants,  or  stabilization  ponds,  when  either  is  properly 
designed,  constructed,  and  operated,  meet  these  require- 
ments. 

A  schedule  for  completion  of  secondary  treatment 
facilities  by  communities  across  the  state  has  been 
established  by  the  State  Department  of  Health.  The 
target  date  is  included  for  individual  towns  when 
applicable. 

BROADWATER  COUNTY 

Approximately  seventeen  hundred,  or  sixty  eight  per- 
cent of  the  Broadwater  County  population,  are  presently 
served  by  community  sewage  facilities.  By  1990  about 
2,670,  or  ninety  nine  percent  of  the  population,  will 
have  access  to  community  facilities  if  the  proposed 
expansion  program  is  followed.  The  remaining  one 
percent  will  live  in  outlying  areas,  and  the  homes  will 
not  be  close  enough  together  to  make  community 
systems  feasible. 

TOWNSEND 

Existing  System.  The  1970  population  is  estimated 
to  be  seventeen  hundred.  A  community  sewer  system  is 
in  existence,  and  the  system  layout  is  shown  on  Map  9. 

A  collection  system  consisting  of  eight,  ten,  and  twelve 
inch  sewer  mains  carries  sewage  to  a  collection  point 
near  the  west  edge  of  town.  A  twelve  inch  outfall  line 
then  continues  on  to  a  lift  station.  Sewage  is  then  forced 
through  a  twelve  inch  pressure  main  to  the  treatment 
facilities.  This  collection  system,  outfall  line,  lift  station, 
and  force  main  have  adequate  capacity  for  the  present 
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and  future  populations  of  the  town.  Infiltration  from 
ground  water  does  overload  the  system  when  the  water 
table  is  high.  A  study  is  being  conducted  to  determine  a 
method  of  solving  this  infiltration  problem,  which  is  the 
major  difficulty  experienced  with  this  facility.  Sewage 
treatment  consists  of  a  16.5  acre  wastewater  stabili- 
zation pond.  This  facility  does  not  have  sufficient 
capacity  for  the  present  population  and  is  especially 
undersized  for  the  large  quantity  of  ground  water  which 
infiltrates  into  the  collection  system. 

Improvements  Next  Five  to  Ten  Years.  The  popu- 
lation is  expected  to  be  nineteen  hundred  by  1975. 
During  this  period  a  five  acre  addition  to  the  existing 
wastewater  stabilization  pond  will  be  necessary.  This  will 
result  in  sufficient  capacity  for  the  anticipated  popu- 
lation throughout  the  planning  period.  Elimination  of 
the  infiltration  problem  should  be  completed  during 
this  period. 

Improvements  by  1990.  By  1990  the  population  is 
expected  to  be  2,500.  The  existing  system  together  with 
the  improvements  proposed  under  the  five  to  ten  year 
plan  will  result  in  a  facility  which  is  adequate  for  the 
needs  throughout  the  planning  period.  Expansion  of  the 
collection  system  into  new  areas  of  development  will  be 
necessary.  Minor  repairs  and  replacement  will  also  be 
necessary  to  keep  the  system  in  satisfactory  operating 
condition.  It  is  expected  that  the  infiltration  problem 
will  be  eliminated  by  this  time. 

TOSTON 

Existing  System.  The  ninety  persons  who  presently 
reside  in  this  community  rely  on  private  septic  tanks  for 
sewage  disposal.  These  systems  reportedly  function 
satisfactorily  since  good  drainfields  can  be  developed. 
The  soil  is  a  clay  material  with  some  areas  of  sand  so 
that  drainage  is  generally  good. 

Improvements  Next  Five  to  Ten  Years.  By  1975  the 
population  is  expected  to  be  eighty  five.  During  this 
period  the  present  use  of  private  septic  tanks  will  be  the 
most  suitable  means  of  sewage  disposal. 

Improvements  by  1990.  For  1990  the  population  is 
expected  to  be  seventy.  A  community  sewer  system  is 


proposed  during  this  period  as  shown  on  Map  10.  A  one 
acre  wastewater  stabilization  pond  would  provide 
adequate  sewage  treatment. 

RADERSBURG 

Existing  System.  The  seventy  five  persons  who 
presently  reside  in  this  community  use  private  septic 
tanks  for  sewage  disposal.  It  is  reported  that  properly 
installed  systems  operate  very  satisfactorily.  Problem 
areas  do  exist  with  some  of  the  older,  poorly  maintained 
facilities.  The  soil  is  primarily  a  clay  material;  however, 
if  large  drainfields  are  constructed,  the  systems  will 
function  satisfactorily. 

Improvements  Next  Five  to  Ten  Years.  By  1975  the 
population  is  expected  to  be  seventy.  During  this  period 
the  use  of  private  septic  tanks  will  be  the  most  suitable 
means  of  sewage  disposal. 

Improvements  by  1990.  For  1990  the  population  is 
expected  to  be  fifty.  This  decrease  in  population  is 
believed  to  be  partially  due  to  the  present  lack  of 
adequate  sanitary  facilities.  A  community  sewer  system 
is  proposed  during  this  period  and  is  shown  on  Map  1 1. 


Sewage    disposal    could    be    handled    by    a    one    acre 
wastewater  stabilization  pond.  This  system  would  have 

sufficient  capacity  for  the  needs  throughout  the  plan- 
ning period. 

WINSTON 

Existing  System.  The  thirty  five  persons  who 
presently  reside  in  this  community  rely  on  private  septic 
tanks  and  cesspools  for  sewage  disposal.  These  systems 
do  not  present  major  operational  problems  since  the  soil 
is  primarily  gravelly. 

Improvements  Next  Five  to  Ten  Years.  By  1975  the 
population  is  expected  to  be  forty.  During  this  period 
the  use  of  private  septic  tanks  will  continue  to  be  the 
most  suitable  means  of  sewage  disposal. 

Improvements  by  1990.  For  1990  the  population  is 
expected  to  be  fifty.  During  this  period  it  is  proposed 
that  a  community  sewer  system  be  developed  as  shown 
on  Map  12.  A  one  acre  wastewater  stabilization  pond 
would  have  adequate  capacity  for  the  needs  throughout 
the  planning  period. 
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PREFACE 

The  following  maps  have  been  prepared  from  sever- 
al sources.   The  county  maps  were  prepared  from 
Transverse  Mercator  Projection  Series  Maps  and  Mon- 
tana Highway  Department  Maps,  Planning  and  Survey 
Series    The  reduction  of  the  county  maps  neces- 
sary for  this  publication  makes  them  useful  for 
general  reference  purposes  only. 

The  town  and  community  base  maps  used  herein 
are  taken  from  Montana  State  Highway  Commis- 
sion City  and  Town  Plats  prepared  from  aerial 
photographs  dated  1961  to  1969  and  have  been 
updated  where  necessary.  On-site  surveys,  plats  ob- 
tained from  individual  towns,  and  aerial  photo- 
graphy conducted  in  1970  were  also  used.   Uncon- 
trolled mosaics  have  been  used  and  scales  are,  ac- 
cordingly, only  approximate  and  are  shown  for  re- 
ferencing purposes  only.   The  mapping  operation  was 
supplemented  by  field  checks  made  during  1970. 

Land  use  was  obtained  by  field  surveys,  supple- 
mented and  checked  by  aerial  photography  during 
1969  and  1970. 

Water  and  sewer  system  maps  show  existing  facili- 
ties for  individual  towns  and  communities  except 
when  the  information  was  not  available.  Data  con- 
cerning these  community  facilities  was  obtained 
from  the  records  of  the  individual  communities 
and  the  State  Department  of  Health.   Water  and 
sewer  lines  are  shown  in  the  center  of  streets  to 
indicate  the  existence  of  the  line  and  not  its  pre- 
cise location.   The  size  of  lines,  obtained  from  the 
most  current  information  available,  are  indicated 
when  possible.   The  location  of  recommended  im- 
provements are  given  as  relative  locations  and  are 
not  meant  to  be  scaled  from  the  individual  town 
or  community  maps. 
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CONCLUSIONS 

The  total  population  of  Meagher  County  is  expected  to 
decrease  during  the  planning  period.  All  towns  as  well  as 
the  rural  farm  area  will  show  decreased  population. 
White  Sulphur  Springs  and  Martinsdaie  presently  have 
community  water  systems.  The  Martinsdaie  system  fs 
quite  new;  however,  the  White  Sulphur  Springs  system  is 
old  and  does  need  replacement  in  many  areas.  Improve- 
ments to  existing  systems  have  been  proposed  where 
necessary,  and  new  facilities  have  been  proposed  where 
feasible. 

RECOMMENDATIONS 

This  plan  shows  the  various  types  of  improvements 
which  the  communities  should  be  considering  during  the 
planning  period.  Elaborate  systems  are  not  proposed  but 
rather  those  facilities  necessary  to  provide  safe  and 
adequate  community  systems.  It  is  recommended  that 
this  general  plan  be  adopted  by  the  governing  agencies  of 
each  community.  A  detailed  approach  which  must  be 
undertaken  to  insure  completion  of  the  improvements  in 
each  community  cannot  be  covered  in  a  report  of  this 
type.  Community  leaders,  however,  do  have  several 
courses  of  action  which  may  be  taken. 

Most  small  communities  do  not  have  the  means  to  plan 
and  finance  complete  water  and  sewer  systems.  There- 
fore, to  enable  communities  to  acquire  such  facilities, 
five  departments  of  the  Federal  Government  have 
legislation  authorizing  loans  or  grants  for  construction  of 
public  works.  These  agencies  are: 

Farmers  Home  Administration 

United  States  Department  of  Agriculture 

P.  0.  Box  850 

Bozeman,  Montana  59715 

Federal  Water  Quality  Administration 
United  States  Department  of  the  Interior 
%  Montana  State  Department  of  Health 
Helena,  Montana  59601 

Public  Health  Service 

United  States  Department  of  Health, 


Education,  and  Welfare 
Division  of  Indian  Health 
Billings,  Montana   59101 

Administration  for  Metropolitan  Development 

United  States  Department  of  Housing  and 

Urban  Development 

Assistant  Regional  Administrator 

Region  VI  Northwest  Area  Office 

197  New  Customs  House 

721  19th  Street 

Denver,  Colorado  80904 

Economic  Development  Administration 
United  States  Department  of  Commerce 
Montana  Field  Coordinator 
207  Medical  Arts  Building 
Butte,  Montana   59701 

The  legislation  is  constantly  changing;  therefore,  com- 
munity leaders  should  investigate  the  various  alternatives 
and  determine  which  program  and  course  of  action 
would  be  most  beneficial  to  them. 

PRIORITIES 

That  a  particular  system  requires  immediate  im- 
provements and  another  system  will  be  satisfactory  for  a 
definite  period  is  difficult  to  establish.  Several  indicators 
for  establishing  priorities  are  available,  however.  The 
general  health  of  the  people  is  the  prime  consideration, 
and  this  can  only  be  insured  when  safe  water  supplies  are 
provided.  Water  supply  in  adequate  quantities  is  another 
important  factor.  Waste  water  must  be  treated  and 
disposed  of  by  safe  methods  to  minimize  the  problems 
of  pollution  and  to  protect  public  health.  The  total 
number  of  persons  benefited  by  any  improvement  must 
also  be  considered.  These  basic  criteria  were  used  in 
establishing  the  following  priority  listing: 

1.  White  Sulphur  Springs  Water  System.  The  number 
of  persons  who  would  benefit  by  the  improved  water 
system  makes  the  project  feasible.  The  need  for  modern- 
ization and  replacement  makes  the  project  necessary. 

2.  RIngling  Water  System.   The  number  of  persons 
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who  would  benefit  and  the  need  for  improved  sanitary 
facilities  make  this  project  feasible  and  necessary. 

3.  Martinsdale  Sewer  System.  There  is  sufficient 
population  residing  here  to  make  the  improvement 
feasible.  Improved  sanitary  facilities  are  necessary  for 
this  community. 

4.  Ringling  Sewer  System.  This  improvement  is  not 


immediately  needed;  however,  the  demand  for  improved 
sanitary  facilities  will  increase  during  the  planning 
period. 

This  list  of  priorities  is  not  intended  to  govern  the  order 
in  which  action  should  be  taken.  The  order  merely  ranks 
the  severity  of  the  problems  and  the  need  for 
improvements. 


THE    LAND 


GENERAL  CHARACTERISTICS 

Located  in  the  midwestern  section  of  the  State  of 
Montana,  Meagher  County  is  surrounded  by  the  counties 
of  Wheatland,  Judith  Basin,  Cascade,  Sweet  Grass,  Park, 
Gallatin,  Lewis  and  Clark,  and  Broadwater.  The  county's 
total  area  is  2,356  square  miles  of  which  water  surface 
makes  up  about  two  square  miles. 

As  seen  on  Map  1,  parts  of  the  western,  northeastern, 
and  southeastern  borders  of  the  county  consist  of  the 
Big  Belt,  Little  Belt,  and  Crazy  Mountain  ranges  respec- 
tively. Much  of  these  mountains  are  also  national  forest 
areas,  and  the  topography  of  the  county  is  not  only 
mountainous  but  also  contains  much  woodland  area. 

Edith  Mountain  is  the  highest  elevation  rising  to  9,700 
feet  above  sea  level.  The  Smith  River  dips  to  an  elevation 
of  4,250  feet  above  sea  level  where  it  exits  the  county 
on  the  northern  border  and  is  the  lowest  point  in  the 
county. 

White  Sulphur  Springs,  the  largest  town  and  county  seat, 
is  the  main  economic  and  trade  center  of  the  area  and  is 
centrally  located  which  is  convenient  for  the  smaller 
outlying  communities. 

Meagher  County  is  serviced  by  a  network  of  transporta- 
tion routes  which  facilitates  quick  and  easy  travel  in  and 
out  of  the  county.  U.  S.  Highway  89  runs  the  length  of 
the  county  and  connects  to  Great  Falls  in  the  north  and 
to  Livingston  in  the  south.  U.  S.  Highway  12  enters  the 
county  from  Harlowtown  in  the  east  and,  intersecting 
with  U.  S.  89  near  White  Sulphur  Springs,  exits  the 
county  in  the  southwest  leading  to  Townsend. 
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Meagher  County  is  served  by  two  railroads.  The  main 
line  of  the  White  Sulphur  Springs  and  Yellowstone  Park 
Railway  serves  the  area.  This  line  terminates  at  White 
Sulphur  Springs  and  originates  as  a  spur  from  the 
Chicago,  Milwaukee,  St.  Paul,  and  Pacific  Railroad  near 
Ringling.  The  Milwaukee  Road,  as  the  route  of  the 
Chicago,  Milwaukee,  St.  Paul,  and  Pacific  is  called, 
crosses  the  southeastern  portion  of  the  county  and  leads 
to  Harlowtown  in  the  east  and  to  Butte  in  the  west.  This 
rail  line  is  electrically  powered  and  provides  freight  car 
service  to  the  county. 

No  major  commercial  airport  is  operated  in  Meagher 
County  although  White  Sulphur  Springs  does  have  an 
unpaved  landing  field  available  to  the  public;  this  field, 
however,  has  no  servicing  facilities.  Daily  air  service  and 
connections  to  nation  wide  commercial  airlines  are 
available  at  nearby  Bozeman  and  Helena. 

Power  service  in  the  county  is  provided  by  the  Montana 
Power  Company  which  has  major  switching  or  sub- 
stations located  at  Harlowtown  to  the  east.  Trident  to 
the  south,  to  the  west  at  Canyon  Ferry,  and  at  Great 
Falls  in  the  north.  Although  some  of  the  power  comes 
from  Montana  Power  facilities,  the  majority  originates  at 
Bonneville  Power  Administration  sources. 

Since  major  power  producing  centers  and  relay  stations 
are  usually  located  at  widely  separated  points  and 
provide  power  service  to  large  areas.  Map  2  shows  the 
major  power  grid  system  for  the  entire  State  of 
Montana.  Major  gas  transmission  lines  are  also  shown. 


Mountain  States  Telephone  supplies  the  entire  area  of 
the  county  with  telephone  service. 

LAND  OWNERSHIP  AND  USE 

As  indicated  on  Chart  1,  the  largest  percentage,  sixty 
three  percent  or  1,499  square  miles,  is  privately  owned. 
Also  included  in  this  category  are  small  amounts  of 
municipal  and  county  owned  land.  Thirty  one  percent, 
718  square  miles,  is  federal  land  and  six  percent,  139 
square  miles,  is  state  owned. 

The  majority  of  the  land,  sixty  six  percent,  is  in 
agriculture.  This  includes  some  privately  owned  forest 
areas  that  are  used  both  for  grazing  purposes  and  some 
commercial  lumbering.  National  forest  areas  account  for 
thirty  percent,  approximately  707  square  miles,  of  the 
county.  The  remaining  four  percent  is  used  for  such 
miscellaneous  purposes  as  townsites,  transportation 
routes,  small  recreation  areas,  commercial  enterprises, 
etc.  The  small  amount  of  water  surface  area  is  also 
included  in  this  category. 


NATURAL  RESOURCES 

Gold  seekers  were  the  first  people  to  populate  Meagher 
County.  Between  1864  and  1868  the  county  experi- 
enced a  gold  boom  that  produced  almost  seven  million 
dollars  worth  of  the  valuable  metal.  Today  the  gold 
mining  industry  has  dwindled  to  placer  mining  at  the 
Camp  Robber  Placer  Mine  and  the  Yerdon  Placer  Mine. 
In  1967  in  order  of  economic  importance,  lead,  zinc, 
gold,  silver,  and  copper  were  produced  from  such  mines 
as  the  Cumberland  and  the  Yellowstone. 

Agriculture  is  presently  the  most  important  industry  of 
the  county.  Most  of  the  farms  are  located  in  the 
southern  half  of  the  county  where  irrigated  lands  are 
used  for  hay,  barley,  and  wheat  crops.  The  principal 
agricultural  industry,  however,  is  stock  raising.  The  farm 
lands  are  mostly  used  as  grazing  ranges  for  sheep  and 
cattle.  Sheep  outnumber  the  cattle  in  production 
throughout  the  county,  but  through  the  years  the 
numbers  have  decreased. 


Percent 


CHART  1 

Land    Ownership 

Meagher  County 


70 

60 

63% 

50 

40 

30 

31% 

20 

10 

0 

6% 

Sq.  Miles 


PRIVATE      FEDERAL        STATE 


1,499 


718 


139 


Percent 


CHART  2 

Land  Use 

Meagher  County 


70 

60 

66% 

50 

40 
30 

30% 

20 

10 

0 

1 

4% 

± 

Sq.  Miles 


AGRI-  NATIONAL 

CULTURE     FORESTS 

1,555  707 


OTHER 
94 


Sources:    1.    Forest  Service,  U.  S.  Department  of  Agriculture 
2.    The  Montana  Almanac.  1959-60 


77 


Even  though  Meagher  County  has  three  national  forests 
within  its  boundaries,  the  Helena,  Lewis  and  Clark,  and 
Gallatin  National  Forests,  the  logging  industry  has 
diminished  quite  rapidly  in  just  a  few  years.  The  reason 
for  the  slowdown  is  the  depletion  of  sawtimber  quality 
trees  (those  over  eleven  inches  in  diameter).  The 
remaining  timber  is  mostly  either  of  such  small  dimen- 
sions or  occurs  in  such  sparse  numbers  as  to  be 
uneconomical  to  harvest,  in  fiscal  year  1969  Meagher 
County  received  only  $8,596.47  from  the  various  uses  of 
its  federal  forest  lands. 

The  mountain  scenery  of  Meagher  County  provides 
unlimited  enjoyment  to  the  tourist  and  county  residents 
and  picnicking,  camping,  and  hiking  are  outdoor  favor- 
ites. The  patient  angler  can  fish  for  grayling,  whitefish, 
and  five  kinds  of  trout  that  abound  in  the  lakes  and 
streams  of  the  county.  For  the  big  game  hunter,  such 
varieties  as  deer,  elk,  bear,  antelope,  and  mountain  goat 
are  available.  Upland  game  birds  in  the  area  include 
pheasant,  grouse,  Hungarian  partridge,  and  wild  turkeys. 


In  the  future  the  recreational  opportunities  Meagher 
County  offers  should  remain  an  important  part  of  the 
area's  economic  assets. 

SOILS 

The  soils  of  the  county  are  fertile  and  of  the  agriculture 
and  forest  supporting  types.  The  multiple  uses  of  the 
land  such  as  for  forest,  watershed,  grazing  and  crop  land, 
and  recreation  further  enhances  the  value  of  the  county 
lands. 

Soils  are  covered  in  more  detail  later  in  this  report. 

WATER 

The  largest  and  major  stream  of  the  county  is  the  Smith 
River.  Together  with  its  tributaries,  this  is  the  primary 
stream  and  drains  the  county  generally  southeastward. 
An  important  factor  in  considering  the  water  character- 
istics of  the  area  is  the  watershed  quality  of  the  forested 
mountain  slopes. 

Water  resources  are  covered  in  more  detail  later  in  this 
report. 


THE   PEOPLE 


POPULATION 

For  analytical  and  projective  purposes,  it  is  necessary  to 
study  the  population  history  of  Meagher  County  to  find 
out  what  has  happened  and  what  Is  going  to  happen. 
Chart  3  graphically  shows  the  growth  of  the  county  as 
compared  with  that  for  Montana  and  indicates  the 
future  growth  for  both. 

The  population  of  the  county  declined  between  1920 
and  1950.  A  substantial  increase  occurred  during  the 
1950's  which  was  the  highest  recorded  for  all  south- 
western Montana  counties.  Because  of  the  lack  of 
employment  opportunities,  the  population  decreased 
during  the  1960's  and  will  continue  to  do  so  throughout 
the  twenty  year  planning  period. 

Meagher  County  has  been  classified  as  a  rural  area 
containing  no  urban  areas  and  being  located  neither  in 
nor  near  a  major  aggregate  of  urban  population.  Table  1 
indicates  that  the  number  of  persons  in  the  county 
increased  by  almost  twenty  six  percent  between  1950 
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and  1960  and  then  decreased  by  almost  twenty  four 
percent  during  the  next  ten  years.  During  the  first  ten 
year  period  the  urban  population  grew  at  a  greater  rate 
than  that  for  the  rural  areas.  In  the  decline  between 
1960  and  1970  the  rural  areas  lost  population  faster 
than  the  urban  areas.  Over  the  twenty  year  period  the 
urban  population  has  increased  in  the  percentage  of  the 
total.  The  town  population  represented  just  under  half 
of  all  persons  in  1950  but  rose  to  a  present  sixty 
percent.  Persons  on  farms  still  outnumber  their  rural  non 
farm  counterparts. 

During  the  ten  year  period  from  1950  to  1960  the 
population  increased  by  537  persons.  Chart  4  indicates 
that  net  migration  was  responsible  for  fifty  nine  percent 
of  the  gain  while  births  over  deaths  accounted  for  the 
remainder. 

The  change  in  sex  composition  from  1950  to  1960  Is 
shown  in  Chart  5.  The  number  of  both  sexes  has 
remained  fairly  stable  with  a  closer  ratio  noted  in  1960 
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than  that  recorded  in  1950.  Females  should  gain  in  total 
percent  in  the  future.  The  age  distribution  by  sex  for 
1950  and  1960  is  shown  in  Table  2.  Gains  were  noted  in 
nnost  age  groups  over  the  ten  year  period. 

A  total  of  four  towns  and  communities  were  studied  in 
the  county.  The  list  includes  the  incorporated  town  of 
White  Sulphur  Springs  and  the  unincorporated  com- 
munities of  Martinsdale,  Ringling,  and  Lennep. 

Because  of  the  time  passed  since  the  1960  Census, 
current  population  estimates  had  to  be  derived  from 
several  sources  in  the  field.  Surveys  and  interviews  were 
undertaken  to  determine  what  now  exists  and  what  is 
expected  in  the  future.  Table  3  indicates  the  past 
population  experience  for  the  communities  and  the 
expected  forecasts  for  each. 

Over  the  next  twenty  years  the  population  will  decrease 
in  all  the  towns  and  communities.  White  Sulphur  Springs 
will  remain  the  main  urban  center  even  though  its 
population  is  expected  to  decline.  Martinsdale  will  not 
lose  population  at  the  same  rate  as  the  other  two 
unincorporated  communities,  but  the  1990  population 
will  be  thirty  persons  less  than  what  now  exists. 

The  population  figures  reflect  only  those  factors  and 
trends  for  which  there  is  available  information.  New 
technological  advances,  new  industries,  or  other  unfore- 
seen action  may  alter  the  population  of  these  forecasts. 
If  such  an  event  occurs,  the  areas  affected  should  be 
re-examined  in  light  of  the  new  condition. 

HOUSING 

There  were  842  housing  units  in  Meagher  County  in 
1960.  Chart  6  indicates  that  more  than  three  fourths  of 
all  homes  were  of  the  rural  non  farm  type.  The 
remaining  housing  units  were  represented  by  farm 
homes.  Since  there  was  no  recognizable  urban  center  in 
the  county  in  1960,  there  was  no  urban  classification  of 
homes  as  found  elsewhere  in  Montana.  The  median 
housing  unit  size  was  4.20  rooms  per  unit,  and  the 
median  household  size  per  occupied  unit  was  3.13 
persons.    Of    those    units,    sixty    percent    were    owner 


occupied  while  more  than  one  third  were  used  for  rental 
purposes.  Chart  7  indicates  that  five  percent  were 
vacant.  The  condition  of  housing  in  1960  is  reflected  in 
Chart  8  which  indicates  that  sixteen  percent  were  in 
need  of  replacement  while  almost  one  third  needed 
repair.  The  remainder  were  classified  as  sound. 

Chart  9  reflects  the  1960  status  of  housing  units  in  terms 
of  source  of  water,  water  supply,  and  method  of  sewage 
disposal.  For  geographical  reference,  the  data  shows  the 
status  for  the  county  as  a  whole  and  for  the  farm  and 
rural  non  farm  housing  units. 

In  1960  approximately  one  half  of  ail  homes  were  served 
by  a  public  water  system  or  by  a  private  company. 
Those  served  included  two  thirds  of  the  rural  non  farm 
homes  and  only  ten  percent  of  the  farms.  Individual 
wells  were  used  by  one  fourth  of  the  homes  and  a  similar 
number  utilized  some  other  source  for  water  supply. 
Generally,  the  farm  homes  used  a  source  other  than  a 
water  system  or  individual  wells.  Chart  9  indicates  that 
over  half  of  the  farms  were  in  this  category.  One  fifth  of 
the  rural  non  farm  homes  used  individual  wells  while 
eleven  percent  relied  on  some  other  method. 

Four  out  of  five  homes  in  the  county  reported  piped 
water  in  1960.  Eighteen  percent  of  all  housing  in  the 
county  had  no  piped  water  at  all.  This  figure  includes 
thirteen  percent  of  the  rural  non  farm  homes  and  over 
one  third  of  all  farms. 

About  one  third  of  all  homes  in  the  county  used  a  public 
sewer  for  waste  disposal  in  1960  while  another  third 
relied  on  septic  tanks  or  cesspools  and  the  remaining 
third  used  some  other  method.  Almost  half  of  the  farms 
used  septic  tanks  or  cesspools  and  a  similar  amount  used 
some  other  method.  Only  three  percent  of  the  farms 
were  connected  to  a  public  sewer  system. 

Because  of  the  low  housing  density  of  the  county  it 
would  be  economically  unfeasible  to  provide  public 
water  and  sewer  systems  to  all  classifications  of  homes. 
The  1960  Census  data  indicates,  however,  that  facilities 
were  lacking  and  needed  in  small  urban  areas. 
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TABLE  1 

Urban-Rural  Population  Changes  for  Meagher  County 

1950-1970 


Total 

Urban  (Inc.  Towns) 

Rural 

Farm 

Non  Farm 


Changes 

1950-1960 

Changes 

1960-1970 

1950 

1960 

Number 

Percent 

1960 

1970 

Number 

Percent 

2,079 

2,616 

+537 

+25.8 

2,616 

2,000 

-616 

-23.5 

1,025 

1,519 

+494 

+48.2 

1,519 

1,200 

-319 

-21.0 

1,054 

1,097 

+   43 

+   4.1 

1.097 

800 

-297 

-27.1 

719 

663 

-    56 

-     7.8 

663 

500 

-163 

-24.6 

335 

434 

+  99 

+29.6 

434 

300 

-134 

-30.9 

Sources:    1.    U.  S.  Census  of  Population 

2.    Intermountain  Planners,  Inc. 


TABLE  2 
Age  &  Sex  Composition  of  Meagher  County 

1950  I960 

Age  Group    Male  Female       Male        Female 


Under  5 

106 

92 

147 

158 

5-14 

169 

137 

245 

252 

15-19 

168 

48 

91 

93 

20-24 

56 

55 

70 

85 

25-34 

170 

130 

157 

117 

35-44 

181 

121 

204 

159 

45-54 

139 

95 

209 

135 

55-64 

201 

80 

127 

80 

65-74 

112 

49 

126 

61 

75    + 

46 

24 

54 

46 

Total 

1,248 

831 

1,430 

1,186 

TABLE  3 

Population  Forecast  for  Towns  and  Communities 

Meagher  County 

1950         I960        1970      1975       1980    1990 


White  Sulphur  Springs 

Fringe 

Martinsdale 

Ringling 

Lennep 


1,025 

1,519 

1,200 

1,125 

1,050 

950 

NA* 

NA' 

30 

30 

30 

30 

150 

200 

180 

175 

160 

150 

65 

85 

75 

70 

60 

50 

30 

25 

20 

20 

15 

10 

Sources'    1.    U.  S.  Census  of  Population 
2.    Intermountain  Planners,  Inc. 

•  Not  Available 


Source:    U.  S.  Census  of  Population 
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BIRTHS  OVER  DEATHS 


MIGRATION 


CHART  4 

Population  Gain 

Meagher  County  1950-1960 

40  50  60 


Net  Migration  Of  Population.  1950-60  bv  Age,  Sex  and  Colo. 
U.  S.  Department  of  Agrlcollure 


CHART  5 

Population   by  Sex 

Meagher  County  1950-1960 
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1950 

1 
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831 

^\ 

Mal» 

1,«30 

SS% 

1960 

Ftmries 

1,186 

46% 

Source      U    S.  Centut  of  Population 
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CHART  6 
Housing  Classification 


Housing 

Meagher  County  1960 

CHART  7 
Housing  Tenure 


CHART  8 
Housing  Condition 


Source:    U.  S.  Census  of  Housing,  1960 
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CHART  9 

Water  and    Sewer 

Meagher  County  1960 
Water  Supply 
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source:    U.  S.  Ceniut  of  HouiInQ 
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THE    ECONOMY 


LABOR 

People  are  important  to  the  economy  of  an  area  because 
of  their  roles  as  producers  and  consumers  of  goods  and 
services.  The  following  economic  analysis  of  Meagher 
County  is  concerned  primarily  with  the  total  economic 
spectrum  and  how  it  may  affect  the  future.  Changing 
economic  conditions  can  have  either  a  good  or  a  bad 
effect  on  an  area  in  terms  of  population  growth,  ability 
to  provide  for  public  improvements,  or  in  determining 
the  general  overall  living  environment. 

Employment  increased  seventeen  percent  in  the  county 
between  1950  and  1960.  The  gain  is  contrasted  with  a 
six  percent  gain  for  Montana  in  the  same  period. 

The  past  employment  change  by  major  industry  groups 
is  shown  in  Chart  10.  As  indicated,  substantial  gains 
were  noted  for  some  industry  groups. 

Agriculture  continued  to  be  the  largest  segment  of  the 
labor  force  in  spite  of  a  twenty  eight  percent  decline 
from  1950.  Within  that  group,  emphasis  remained  on 
stock  raising,  particularly  cattle.  Sheep  raising  has  been 


particularly  strong  in  past  years,  but  scarcity  of  labor 
and  high  operating  costs  necessitated  the  switch  to 
cattle.  Crop  products  include  wheat,  oats,  barley,  timo- 
thy, and  alfalfa. 

Services  and  finance  represented  175  persons  and  the 
second  largest  employment  group.  The  labor  classifi- 
cations within  the  group  indicates  that  only  the  basic 
needs  of  persons  within  the  area  were  being  met  locally. 
Other  needs  were  provided  in  surrounding  regional 
centers  such  as  Helena,  for  example.  Personal  service 
employees  constituted  almost  one  third  of  the  group, 
and  school  teachers  were  second,  representing  seventeen 
percent. 

Manufacturing  accounted  for  164  employees  in  1960.  Of 
that  group,  160  were  engaged  in  the  production  of 
furniture  and  other  lumber  products.  The  existing  tree 
stand  in  the  county  will  supply  the  raw  materials  for  this 
group  throughout  the  planning  period. 

The  eating  and  drinking  and  the  retail  sales  categories 
represented  the  largest  number  of  persons  in  the  trade 


TABLE  4 
Percent  of  Total  Employment  by  Industry  Groups 
Meagher  County,  Montana  and  United  States    1960 


Meagher 

United 

County 

Montana 

States 

Agriculture 

35 

17 

11 

Forestry  and  Fisheries 

1 

1 

1 

IVIining 

1 

3 

1 

Construction 

4 

7 

5 

Manufacturing 

17 

10 

27 

Transportation  and  Utilities 

5 

9 

7 

Trade 

17 

21 

19 

Sen/ice  and  Finance 

18 

26 

16 

Governnnent 

2 

6 

13 

Total 

100 

100 

100 

Source:    U.  S.  Census  of  Population,  1960 
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group.  In  1960  both  segments  each  accounted  for  forty 
two  percent  of  the  labor  force  in  the  industry  group. 

The  percentages  for  employment  by  industry  group,  as 
shown  in  Table  4,  give  an  insight  into  local  employment 
characteristics.  The  table  shows  the  relative  weight  of 
each  industry  group  in  the  county  and  offers  a  com- 
parison with  that  existing  in  1960  for  the  State  of 
Montana  and  the  United  States. 

The  agriculture  industry  group  attracted  the  largest 
percent  of  the  labor  force  in  1960.  Over  one  third  of  all 
the  workers  were  engaged  in  this  group  as  opposed  to 
seventeen  percent  for  the  state  and  eleven  percent  for 
the  nation. 

Persons  in  the  manufacturing  group  exceeded  the  per- 
centage for  the  same  group  in  Montana;  the  county  has  a 
seventeen  percent  rate  while  Montana  reported  a  rate  of 
ten  percent.  The  national  percentage  was  twenty  seven 
percent. 

The  future  economy  of  the  county  will  be  based  on 
agriculture  and  the  production  of  forest  products.  It  is 
expected  that  the  cattle  industry  will  intensify  to  an 
even  greater  extent  than  experienced  in  the  past. 


AGRICULTURE 

A  farm  is  defined  by  the  United  States  Census  as  a  place 
having  at  least  ten  acres  of  land  devoted  to  agriculture 
and  selling  at  least  fifty  dollars  worth  of  agricultural 
products  annually.  According  to  Chart  11,  there  were 
145  farms  in  Meagher  County  in  the  above  category  in 
1964,  or  seven  percent  more  than  there  were  in  1959. 

The  value  of  products  sold  by  the  number  of  farms 
reflects  the  intensity  of  the  agricultural  industry  within 
the  county.  As  noted,  over  half  of  all  farms  reported 
sales  of  over  $10,000  while  one  third  had  receipts  in 
excess  of  $20,000.  One  third  also  received  under  $5,000 
for  products  sold. 


The  1964  classification  of  farms  by  type  was  as  folllows: 

Field  crop  farms  other  than  vegetables, 
nuts,  and  fruit 


Cash  grain 

Poultry  farms 

Livestock  farms  other  than  poultry 
and  dairy 

General  farms 

Miscellaneous  and  unclassified 

Total 


1 

1 

116 

5 

22 

145 


Of  the  total  number  of  farms,  twelve  were  classified  as 
part  time  and  eight  were  classified  as  being  operated  by 
semi  retired  persons. 

The  average  farm  in  1964  was  5,542  acres  in  size,  and 
the  above  data  indicates  that  eighty  percent  were 
livestock  producers.  Chart  12  indicates  that  almost  two 
thirds  of  all  farms  were  in  excess  of  one  thousand  acres 
while  only  one  fifth  were  under  five  hundred  acres. 

The  cash  receipts  data  for  the  county  from  1964  to 
1967  was  as  follows: 


Year 

Livestock 

Crops 

Total 

1964 

$3,703,400 

$380,200 

$4,083,600 

1965 

$4,536,800 

$402,500 

$4,939,300 

1966 

$4,943,400 

$453,600 

$5,397,000 

1967 

$5,122,600 

$516,000 

$5,638,600 

In  1964  the  sale  of  livestock  products  accounted  for 
over  ninety  percent  of  all  agricultural  sales.  Throughout 
the  four  year  period  the  ratio  remained  constant, 
indicating  the  importance  of  livestock  in  the  local 
agricultural  economy. 

Throughout  the  planning  period  agriculture  will  remain 
the  major  economic  base  in  the  county,  while  the 
production  of  livestock  will  increase  in  importance 
within  that  industry. 
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LABOR 


CHART  10 

Employment   Change  by  Major    Industry   Group 

Meagher  County 
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CHART  11 

Number   of    Farms 

Meagher  County  1959-1964 
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1959 

135 

1964 

145 

Source:    U.  S.  Census  of  Agriculture,  1964 
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Percent 


CHART  12 

Farms  by  Size 

Meagher  County 
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CHART  13 

Number  of  Farms  by  Value 
of  Farm  Products  Sold 

Meagher  County  1964 


3% 

n 

11% 

16 

21% 
30 

13% 
19 

20% 
30 

32% 

J" 


.sf' 


i^^     ><^ 


Source:     U.  S.  Census  of  Agriculture,  1964 


87 


THE  GOVERNMENT 


Before  any  meaningful  consideration  can  be  given  to 
major  capital  improvement  projects,  it  is  necessary  to 
study  the  governmental  organizations  in  Meagher  Coun- 
ty and  to  analyze  their  economic  structure.  At  present 
there  are  two  separate  governmental  units  in  the  county 
involved  within  the  scope  of  the  water  and  sewer  study. 
Included  is  the  incorporated  city  of  White  Sulphur 
Springs  and  the  government  of  Meagher  County. 

A  Board  of  County  Commissioners  presided  over  by  a 
chairman  governs  the  county.  The  incorporated  munici- 


pality is  governed  by  a  mayor  council  form  of  govern- 
ment. 

In  financing  capital  improvement  projects,  the  incorpo- 
rated municipalities  have  power  to  bond  and  raise  the 
necessary  monies  for  funding  projects.  The  unincorpo- 
rated small  towns  do  not  have  similar  power  and, 
therefore,  must  rely  on  financing  projects  through  the 
county  government. 

Table  5  indicates  the  financial  condition  of  each  unit  of 
government  in  1960. 


TABLE  5 
Financial  Status  of  County  Government  and  Incorporated  Cities* 
Meagher  County  1969 


Revenue         Expenditures 


Assessed 
Valuation 


Meagher  County 

$439,024.97 

$422,042.99 

$15,187,611.00 

White  Sulphur 

Springs 

77,727.21 

91,003.92 

2,745,483.00 

•  There  are  several  methods  presently  available  to  communities  for  financing  water 
and  sewer  systems; 

1 .  Incorporated  Cities  and  Towns  may  use  Municipal  Bonds,  Municipal  Revenue 
Bonds  and  Special  Improvement  District  Bonds. 

2.  Unincorporated  Towns  may  use  Rural  Special  Improvement  District  Bonds 
and  County  Water  and  Sewer  District  Bonds. 

3.  I  ncorporated  Cities  and  Towns  and  adjacent  unincorporated  areas  may  use 
Metropolitan  Sewer  District  Bonds. 

Source:    Information  received  from  each  governmental  unit 
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THE   WATER    RESOURCES 


GENERAL 

The  water  resources  of  any  area  are  one  of  its  most 
important  assets.  IVIontana  is  fortunate  in  that  water  is  In 
abundant  supply  over  much  of  the  state.  This  is 
especially  true  in  the  mountain  areas  and  along  the 
major  river  drainages.  Water  Is  essential  for  many  human 
needs  with  individual  consumption  and  sanitation  being 
foremost.  Industrial  and  agricultural  uses  of  water  are 
perhaps  next  most  Important.  The  recreational  use  of 
water  has  also  become  a  significant  factor  In  modern  day 
living. 

In  his  use  of  this  resource,  man  in  the  past  has  polluted 
much  of  the  available  fresh  water  and  degraded  It  to  the 
point  where  it  Is  unfit  for  many  or  all  uses.  Careful 
planning  for  the  efficient  use  of  water  resources  can  help 
to  avert  inconveniences  caused  by  pollution. 

Water  resources,  therefore,  are  an  Important  consider- 
ation in  the  comprehensive  planning  for  community 
water  and  sewer  systems.  In  the  following  portion  of  this 
report,  the  existing  water  resources  of  the  planning  area 
will  be  briefly  reviewed.  The  discussion  will  be  specifi- 
cally concerned  with  the  occurrence  and  availability  of 
both  surface  and  ground  water.  Also  Important,  and 
included  in  Appendix  I  are  the  specific  laws  and  policies 
of  the  State  of  Montana  concerning  surface  and  ground- 
water resources.  "Water  Quality  Criteria,"  "Water  Use 
Classifications,"  and  "Policy  Statements"  adopted  by 
the  State  Department  of  Health  are  discussed  in  detail. 
Table  A  in  Appendix  I  outlines  present  day  water 
quality  standards  as  set  forth  by  the  United  States  Public 
Health  Service. 

SURFACE-WATER  RESOURCES 

Meagher  County  has  an  extensive  drainage  system  which 
has  characteristics  typical  of  mountainous  topography. 
A  major  portion  of  the  county  consists  of  mountainous 
terrain  with  four  mountain  ranges  predominating.  Moun- 
tains surrounding  the  county  are  portions  of  the  Big  Belt 
Mountains,  Little  Belt  Mountains,  Castle  Mountains,  and 
the  Crazy  Mountains.  Elevation  differences  exceed  four 


thousand  feet  and  add  to  the  complex  surface  drainage 
system.  The  highest  elevations,  over  nine  thousand  feet 
above  sea  level,  occur  in  the  Crazy  Mountains  in 
southeastern  Meagher  County.  Elevations  decrease  along 
the  Smith  River  Drainage  in  north  central  Meagher 
County  and  along  the  North  and  South  forks  of  the 
Musselshell  River  in  eastern  Meagher  County.  The 
elevation  of  the  Musselshell  River  east  of  Martinsdale  is 
somewhat  less  than  five  thousand  feet;  whereas,  the 
elevation  of  the  Smith  River  where  it  enters  Cascade 
County     is     just     under     four     thousand     feet. 

The  Smith  River  is  the  major  drainage  feature  of  the 
county.  The  South  Fork  of  the  Smith  River  heads  on  the 
slopes  of  the  Castle  Mountains  and  flows  northwest  to 
its  confluence  with  the  North  Fork  southwest  of  White 
Sulphur  Springs.  The  North  Fork  of  the  Smith  River 
originates  in  the  Little  Belt  Mountains  northeast  of 
White  Sulphur  Springs.  The  North  Fork  of  the  Mussel- 
shell River  also  heads  in  the  Little  Belt  Mountains 
northeast  of  White  Sulphur  Springs  and  it  flows  south- 
east across  the  county  to  its  confluence  with  the  South 
Fork  east  of  Martinsdale.  The  headwaters  of  the  South 
Fork  of  the  Musselshell  River  are  located  on  the  slopes 
of  the  Crazy  Mountains  and  the  Castle  Mountains  near 
Lennep. 

Other  important  streams  in  the  drainage  system  are 
Sixteen  Mile  Creek,  Newland  Creek,  and  Checkerboard 
Creek.  Sixteen  Mile  Creek  originates  on  the  western 
slopes  of  the  Crazy  Mountains  and  flows  southwesterly 
across  Meagher  and  Gallatin  Counties  before  joining  the 
Missouri  River  at  Lombard.  The  headwaters  of  Newland 
Creek  are  located  in  the  Little  Belt  Mountains  north  of 
White  Sulphur  Springs.  From  this  point,  Newland  Creek 
flows  southwesterly  to  Its  confluence  with  the  Smith 
River.  Checkerboard  Creek  flows  northwest  from  the 
slopes  of  the  Castle  Mountains  to  its  confluence  with  the 
North  Fork  of  the  Musselshell  River  at  Checkerboard. 

The  above  streams  provide  a  yearlong  source  of  water 
for   irrigation,  livestock,  and  domestic  needs.  Many  of 
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these  streams  have  gaging  stations  installed  by  the 
United  States  Geological  Survey  where  flow  measure- 
ments are  taken  and  recorded  at  regular  intervals.  Table 
6  includes  available  data  on  the  drainage  area,  discharge, 
and  runoff  for  each  gaging  station  pertinent  to  IVIeagher 
County. 

Two  reservoirs  add  significantly  to  the  irrigation  facili- 
ties. The  DuRand  Reservoir  on  the  North  Fork  of  the 
IVIusselshell  River  near  Checkerboard  is  a  part  of  the 
State  Water  Conservation  Board,  IVIusselshell  Basin  De- 
velopment Plan.  The  reservoir  is  able  to  supply  supple- 
mental irrigation  water  to  29,000  acres  and  complete 
irrigation  supply  for  six  thousand  acres.  The  total 
storage  capacity  of  this  reservoir  is  7,029  acre  feet.  The 
North  Fork  Smith  River  Dam  and  Reservoir  located 
northeast  of  White  Sulphur  Springs  supplies  water  for 
supplemental  irrigation  of  approximately  eleven  thou- 
sand acres  of  land.  The  usable  capacity  of  this  reservoir 
is  11,550  acre  feet. 

The  climate  varies  considerably  from  one  area  to  another 
because  of  the  wide  range  of  topographic  conditions. 
The  effect  that  the  topography  has  on  the  climate  is  very 


important  to  the  water  resources  of  the  county.  Pre- 
vailing winds  flowing  across  the  high  mountains  provide 
the  highest  annual  precipitation  values.  The  estimated 
average  annual  precipitation  in  the  higher  mountain 
areas  is  more  than  double  the  averages  of  the  lower 
elevations.  Average  annual  precipitation  values  at  the 
lower  elevations  range  from  less  than  twelve  inches  at 
Fort  Logan  to  nearly  sixteen  inches  at  IVIartinsdale. 

In  general,  precipitation  occurs  as  steady  rains  in  the 
spring  months  of  April  through  June,  intermittent 
showers  throughout  the  summer  and  early  fall  months, 
and  as  snowfall  during  the  winter  months.  Snow  does 
not  tend  to  remain  on  the  ground  in  the  lower  elevations 
due  to  "chinook"  wind  conditions  and  frequent  winter 
warming  spells.  Snow  begins  to  accumulate  in  November 
in  the  higher  mountain  valleys;  however,  and  it  con- 
tinues to  build  up  until  late  March  or  early  April. 
Portions  of  the  high  mountain  snowpack  in  Meagher 
County  and  in  other  adjacent  drainage  areas  remain  until 
the  warm  temperatures  of  late  July  and  August  begin  to 
melt  them.  The  runoff  from  the  snowpack  at  this  time 
of  the  year  coincides  with  the  period  of  maximum 
demand  for  water  in  the  valleys  below. 


Gaging  Sta. 
Location 


Drainage  See 

Area  (sq  mi)     Notes 


TABLE  6 
Stream  Gaging  Stations 

Discharge  (cfs) 
Max.  Date  Min.  Date 


Years 

\verage     Averaged 


Runoff-  11,000  Acre-Ft) 
Max.        Date        Min.        Date 


1.   Smith  River 

Near  White 

Sulphur  Sprs. 

30.7 

1 

770 

4/11/36 

No  Flow 

9/12/31 

20.7 

11 

31.5 

1927 

6.1 

1935 

2.   Smith  River 

Near  White 

Sulphur  Sprs. 

73.2 

1,2 

1,860 

4/11/36 

Not  Det 

ermined 

• 

• 

• 

• 

• 

• 

3.   Nevuland 

Near  White 

Creek 

Sulphur  Sprs. 

44.8 

227 

6/  5/53 

0.6 

3/   7/53 

9.53 

7 

10.7 

1953 

4.1 

1954 

4.    North  Forl< 

IVIusselshell 

Near 

River 

Delpine 

31.4 

1 

423 

4/    1/50 

1.6 

8/16/41 

12.2 

28 

13.8 

1948 

4.6 

1941 

5.  North  Fork 

Musselshell 

At  Delpine 

48 

1 

545 

7/21/23 

0.1 

3/28/31 

16.7 

8 

18.7 

1922 

9.4 

1910 

6.  Checkerboard 

Near 

Creek 

Delpine 

23.6 

1 

167 

7/16/23 

0.6 

7/f5/31 

8.36 

9 

9.8 

1928 

2.4 

1930 

7.   South  Fork 

Musselshell 

Above 

River 

Martinsdale 

287 

1 

1,330 

4/31/67 

0.1 

8/  2/49 

83.5 

27 

110 

1948 

29.4 

1955 

Source:    United  States  Geological  Survey  Water  Supply  Papers  and 

"Surface  Water  Records  of  Montana"  up  to  and  including  1  968 


■  Not  Recorded 


1 .  Irrigation  diversions  occur  above  these  stations 

2.  Flow  is  regulated  by  one  or  more  reservoirs 
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The  use  of  surface  water  is  widespread  for  domestic, 
agricultural,  and  recreational  purposes.  The  community 
of  White  Sulphur  Springs  uses  water  from  Willow  Creek 
as  a  portion  of  its  municipal  supply.  (See  Table  7  for 
chemical  analysis  of  the  water  supply.  See  Appendix  I, 
Table  A,  for  accepted  water  quality  standards.)  Agricul- 
tural uses  of  water  are  very  important  to  the  county. 
The  irrigation  summary  of  the  county  by  river  basins, 
published  by  the  Montana  Water  Resources  Board  in 
1950,  indicates  that  at  that  time  nearly  48,000  acres 
were  being  irrigated  and  a  potential  existed  for  the 
irrigation  of  an  additional  thirty  thousand  acres.  A  final 
but  important  use  of  surface  water  is  for  recreational 
purposes.  The  lakes  and  streams  in  the  county  are  ideal 
habitat  for  fish  and  waterfowl  and  draw  many  fisher- 
men, hunters,  and  campers  to  the  area  each  year. 

WATER  USE  CLASSIFICATIONS 

The  Water  Pollution  Control  Council  has  classified  the 
streams  and  drainages  in  Montana  according  to  the  water 
use  classification  definitions  shown  in  Appendix  I.  The 
streams  and  drainages  of  Meagher  County  and  sur- 
rounding areas  are  classified  as  follows: 


Missouri  River  Drainage 

Missouri  River: 

Missouri  River  Drainage  to  the  Sun  River 
in  Great  Falls  except  for  the  following 
tributaries  pertinent  to  Meagher  County: 

Willow  Creek  Drainage  (tributary  of 
the  Smith  River,  tributary  to  the 
Missouri  River)  to  the  White  Sulphur 
Springs  water  supply  intake 

Remainder  of  the  Willow  Creek 
Drainage 

Missouri  River  (mainstem)  from  Sun 
River  to  Rainbow  Dam 


B-Di 


A-Closed 


Missouri  River  Drainage  from  Rainbow 
Dam  in  Great  Falls  to  the  North  Dakota 
line  except  the  tributaries  pertinent  to 
Meagher  County  as  follows: 

Judith  River  Drainage  to  Big  Spring 
Creek 


B-D. 


B-D- 


B-D, 


B-D, 


Big  Spring  Creek  Drainage  to  the  BD , 

Mill  Ditch  headgate  near  the 
southern  city  limits  of  Lewistown 

Big  Spring  Creek  (mainstem)  from  BD- 

the  Mill  Ditch  headgate  to  the 
Judith  River 

Tributaries  to  Big  Spring  Creek  BD- 

from  the  Mill  Ditch  headgate  to 
the  Judith  River 

Judith  River  (mainstem)  from  Big  B-D- 

Spring  Creek  to  the  Missouri  River 

Tributaries  to  the  Judith  River  B-D, 

from  Big  Spring  Creek  to  the 
Missouri  River 

Musselshell  River  Drainage  to  and  B-Di 

including  Hopley  Creek  near 

Harlowton 

Musselshell  River  Drainage  from  B-Do 

Hopley  Creek  to  but  excluding  Half 
Breed  Creek  near  Roundup  except 
American  Fork  listed  below: 

American  Fork  Drainage  B-D, 


GROUND-WATER  RESOURCES 

The  ground-water  resources  of  Meagher  County  are  used 
for  stock  and  domestic  purposes.  As  of  January  1970, 
159  well  and  505  spring  appropriations  were  recorded 
with  the  Montana  Bureau  of  Mines  and  Geology.  A  total 
of  forty  six  wells  are  used  for  domestic  purposes,  fifty 
for  livestock,  and  thirty  eight  for  combination  livestock 
and  domestic  purposes.  The  remaining  twenty  five  wells 
are  used  for  a  variety  of  other  purposes.  A  total  of  175 
springs  are  used  for  irrigation  purposes,  210  for  stock, 
nine  for  domestic,  and  fifteen  for  combination  domestic 
and  stock.  Use  of  ninety  one  springs  is  not  reported.  No 
communities  in  the  county  report  use  of  ground  water 
for  municipal  purposes.  There  are  a  number  of  reports 
and  theses  that  describe  the  geology  of  parts  of  Meagher 
County.  There  have  been  two  reconnaissance 
ground-water  studies  completed  in  the  county.  These  are 
Montana  Bureau  of  Mines  and  Geology  Special  Publica- 
tion 35,  Reconnaissance  Ground  Water  and  Geological 
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Studies,  Western  Meagher  County,  Montana,  by  S.  L. 
Groff  in  1965,  and  Montana  Bureau  of  Mines  and 
Geology  Special  Publication  24,  Reconnaissance 
Ground-Water  Studies,  Wheatland,  Eastern  Meagher,  and 
Northern  Sweet  Grass  Counties,  Montana,  by  S.  L.  Groff 
in  1962. 

The  occurrence,  availability,  and  quality  of  ground  water 
in  Meagher  County  is  directly  related  to  geological 
conditions.  A  wide  variety  of  geological  formations  are 
present  in  Meagher  County,  ranging  in  age  from  Pre- 
Cambrian  (greater  than  600  million  years  old)  to  Recent 
(less  than  twenty  thousand  years  old).  Rocl<  types  in  the 
area  include  a  variety  of  sedimentary  rocl<s,  volcanic 
rocks,  intrusive  granitic  rocks  and  a  variety  of  uncon- 
solidated to  semiconsolidated  alluvial  deposits. 

The  oldest  rocks  exposed  in  Meagher  County  are 
Precambrian  sediments  of  the  Belt  Series.  These  rocks 
are  widely  exposed  in  the  Big  Belt  Mountains  in  western 
Meagher  County  and  in  the  Little  Belt  Mountains  north 
of  White  Sulphur  Springs.  Rocks  of  the  Belt  Series  are 
poor  aquifers  (water-yielding  materials)  and  include 
shale,  limestone,  and  argillite.  A  wide  variety  of  rocks  of 
Paleozoic  age  (230  to  600  million  years  old)  are  exposed 
in  the  mountainous  parts  of  the  county.  Due  to 
extensive  faulting  and  folding,  the  geological  relationship 
of  these  rocks  is  complex.  With  the  exception  of  the 
Mission  Canyon  Limestone  and  the  Amsden  Formation, 
the  Paleozoic  rocks  are  generally  poor  aquifers  and  will 
yield  water  only  from  fractured  or  faulted  areas  or  from 
local  permeable  layers  and  lenses. 

The  Mission  Canyon  Limestone  of  the  Madison  Group 
contains  solution  caverns  and  channels.  This  formation  is 
composed  of  several  hundred  feet  of  carbonate  rocks 
and  is  exposed  over  a  large  area  in  the  north  end  of  the 
Big  Belt  Mountains,  in  the  Little  Belt  Mountains,  and  in 
scattered  outcrops  in  southern  Meagher  County.  The 
Mission  Canyon  will  supply  water  to  wells,  sometimes  in 
large  quantities.  Numerous  springs  are  associated  with 
this  formation.  Water  from  Mission  Canyon  is  generally 
hard  but  is  very  suitable  for  irrigation,  domestic,  and 
stock  uses. 

The  Amsden  Formation  consists  of  several  hundred  feet 
of  reddish  colored  limestone.  This  formation  yields 
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water  to  many  wells  in  south  central  Montana  and  is  an 
aquifer  in  southwestern  and  northwestern  Meagher 
County. 

Rocks  of  Mesozoic  age  (65  to  230  million  years  old)  are 
present  in  the  south  and  eastern  parts  of  Meagher 
County.  The  Ellis  Group,  Morrison  Formation,  Kootenai 
Formation,  Colorado  Shale,  Eagle  Sandstone,  Livingston 
Group,  Claggett  Formation,  Judith  River  Formation, 
and  Bearpaw  Shale  comprise  the  Mesozoic  section  in 
Meagher  County.  All  of  these  units  contain  some  ground 
water,  but  depth  to  the  aquifer,  poor  quality  water,  and 
the  rugged  terrain  that  hosts  many  of  these  units  has 
severely  limited  the  development  of  ground  water  from 
Mesozoic  rocks.  The  Livingston  Group,  consisting  of  a 
thick  sequence  of  andesitic  sediments  and  sandstone,  is 
exposed  in  southeastern  Meagher  County.  This  unit 
yields  small  amounts  of  water  to  wells  but  is  generally  a 
poor  aquifer.  The  Eagle  Sandstone,  consisting  of  about 
450  feet  of  sandstone  and  siltstone,  underlies  the 
Livingston  Formation  and  is  exposed  in  east  central 
Meagher  County.  The  Eagle  Sandstone  will  yield  small  to 
moderate  amounts  of  water,  particularly  from  the 
massive  basal  sandstone.  The  Eagle  is  not  widely  used, 
and  quality  of  ground  water  in  the  formation  is  probably 
fair  to  poor.  The  Claggett  Formation  and  Judith  River 
Formation  are  both  exposed  in  the  southeastern  part  of 
the  county.  Both  these  formations  consist  of  about  550 
feet  of  shales  and  sandstones.  They  are  both  good 
aquifers  and  will  yield  small  to  large  quantities  of  water 
to  wells.  Quality  of  water  from  these  formations  is 
poorly  known,  but  the  water  is  used  for  stock  and 
domestic  purposes. 

Unconsolidated  to  semiconsolidated  sediments  of  Ter- 
tiary age  (one  to  65  million  years  old)  are  present  in  a 
broad  strip  five  to  ten  miles  wide  from  Ringling 
northwestward  in  the  Smith  River  Valley  to  the  north- 
west part  of  Meagher  County.  The  sediments  are  light 
gray  and  tan  siltstone,  tuff,  and  sandstone  with  some 
mud  flows.  Scattered  permeable,  channel  deposited 
sands,  and  gravels  are  present  in  the  Teritary  sediments, 
but  the  locations  of  such  channels  are  unknown.  The 
total  thickness  of  Tertiary  deposits  ranges  from  a  few 
feet  to  over  one  thousand  feet.  Tertiary  deposits 
generally    are   poor  aquifers  and  will   yield  very  small 


TABLE  7 
Chemical  Analysis  of  Municipal  Water  Supply 
(All  Figures  in  Milligrams  per  Liter)* 


Town 


White  Sulphur 
Springs 


Source 

Willow  Creek 

Date 

6/69 

Total  Solids 

88 

Hardness 

20 

Ca 

2 

Mg 

4 

Na+K 

14 

CO3 

0 

HCO3 

38 

SO4 

12 

CI 

6 

NO3 

0 

F 

0.3 

Fe 

0.0 

As 

- 

Pb 

- 

Cu 

0.03 

Zn 

0.02 

See  Appendix  I,  Table  A,  for  accepted  water  quality  standards 
Source:    State  Department  of  Health,  Helena,  Montana 


amounts  of  water  to  wells.  Local  permeable  layers, 
lenses,  or  channel  deposits  will  yield  moderate  to  large 
quantities  of  water,  but  location  of  such  zones  is  poorly 
known.  Water  from  the  Tertiary  is  generally  suitable  for 
stock,  domestic,  and  irrigation  purposes. 

Alluvium  of  Recent  age  (less  than  twenty  thousand  years 
old)  is  present  along  Camas  Creek,  the  Smith  River, 
including  the  South  and  North  Forks,  and  the  Mussel- 
shell River  and  its  major  tributaries.  Recent  alluvial 
deposits  consist  of  unconsolidated  sand,  silt,  and  clay 
and  are  generally  underlain  by  older  Tertiary  sediments. 
In  the  Smith  River  Valley,  a  large  portion  of  the  Tertiary 
deposits  are  covered  by  Recent  alluvium  that  ranges  in 


thickness  from  a  few  feet  to  over  one  hundred  feet. 

Alluvium  in  the  Smith  River  Valley  and  along  the  North 
Fork  of  the  Smith  River  yields  moderate  to  large 
quantities  of  good  quality  water  to  wells.  In  the 
Musselshell  River  drainage.  Recent  alluvial  deposits  are 
generally  thin  and  will  yield  small  to  moderate  amounts 
of  fair  quality  water.  Ground  water  in  the  alluvium  is 
recharged  by  precipitation,  infiltration  from  streams, 
and  infiltration  from  irrigation. 

The  ground-water  resources  of  Meagher  County  are 
relatively  underdeveloped.  The  occurrence  and  avail- 
ability of  ground  water  in  the  bedrock  is  dependent  on 
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geologic  conditions  which  are  generally  complex.  Recent 
alluvium  along  the  Smith  River  and  its  major  tributaries 
is  the  principal  aquifer  in  Meagher  County  and  would 
support  considerable  additional  development.  In  the 
future,  ground  water  in  Meagher  County  will  be  further 
developed  for  stock  and  domestic  purposes,  and  there 
may  be  additional  development  for  irrigation.  Detailed 
hydrogeological  studies  are  needed  in  Meagher  County 
to  assist  in  proper  development  of  the  county's  water 
resources. 


Sources:     1.    M.  K.  Botz,  Montana  Bureau  of  Mines  and 
Geology,  Butte,  Montana,  1970 

2.  State  Department  of  Health,  Helena,  Mon- 
tana 

3.  "Water  Resources  Survey"  Meagher  Coun- 
ty, Montana,  Montana  Water  Resources 
Board,  Helena,  Montana, 1950 


THE  SOILS 


GENERAL 

General  descriptions  of  soils  in  specific  areas  are  useful 
in  predicting  the  potential  problems  which  might  be 
encountered  during  private  and  public  works  construc- 
tion. Meagher  County  has  an  interesting  and  quite 
complicated  geologic  history  which  has  greatly  influ- 
enced the  soil  structure  of  the  area.  The  dominating 
physiographic  features  are  the  Big  Belt,  Little  Belt, 
Castle,  and  Crazy  Mountains  which  border  the  Smith 
and  Musselshell  River  drainages. 

The  soils  of  Meagher  County  were  derived  from  the 
parent  materials  originally  located  in  the  valleys  and  the 
adjacent  mountains.  The  parent  materials  were  eroded, 
transported,  and  deposited  by  various  processes  includ- 
ing glaciation,  and  thus  the  soils  resulting  consist  of 
glacial  material,  alluvium,  and  lake  deposits  or  the 
alterations  of  these  materials  due  to  various  conditions 
of  climate,  topography,  and  living  organisms. 

SOIL  MAP 

The  Soil  Conservation  Service  of  the  United  States 
Department  of  Agriculture  is  currently  engaged  in  a  soil 
survey  for  Meagher  County.  A  general  soils  map  for  the 
county  will  be  prepared  from  this  study,  but  at  this  time 
such  a  map  is  not  available.  Detailed  information 
concerning  specific  areas  in  the  county  can  be  obtained 
from  the  Soil  Conservation  Service  office  in  White 
Sulphur  Springs.  This  office  should  be  contacted  for 
soils  information  in  areas  where  projects  are  planned. 

A  publication  entitled  "Soils  of  Meagher  County"  issued 
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in  February,  1944,  is  available  from  the  Agricultural 
Experiment  Station  in  Bozeman,  Montana.  This  bulletin 
is  part  of  a  soil  reconnaissance  of  north  central  Montana 
counties  completed  by  L.  F.  Gieseker  in  cooperation 
with  the  Division  of  Soil  Survey,  Bureau  of  Plant 
Industry,  United  States  Department  of  Agriculture.  The 
bulletin  contains  very  little  information  on  the  engineer- 
ing properties  of  soils,  but  it  does  provide  a  preliminary 
general  soil  map  with  brief  soil  descriptions.  The  map, 
revised  somewhat  for  clarity  following  reduction  of 
scale,  is  shown  in  this  report  as  Map  4.  The  soil 
descriptions  give  a  general  idea  of  existing  conditions  in 
Meagher  County,  and  it  miist  be  realized  that  this 
information  is  only  preliminary  to  the  more  detailed 
study  currently  being  conducted. 

Brief  descriptions  of  the  general  soil  areas  shown  on  the 
map  are  as  follows: 

1.  Mountains-Timbered.  These  are  areas  where  the 
soils  are  developed  under  stands  of  timber.  The  soils 
have  little  or  no  agricultural  value. 

2.  Winifred-Pierre  Silty  Clay  and  Clay.  These  soils 
occupy  basins  in  the  south  central  part  of  the  county 
and  several  isolated  tracts  in  the  basin  between  the  Little 
Belt  and  Castle  Mountains.  The  topsoils  consist  of  up  to 
ten  inches  of  silty  clay  loam  and  silty  clay.  The  subsoils 
below  approximately  fifteen  inches  are  massive  cal- 
careous clays  underlain  by  shales  which  occasionally 
outcrop. 

3.  Mountains-Grassed.    These    are   soils  developed 


under  mountain  grasslands  which  have  little  or  no 
agricultural  value  except  for  summer  grazing  of  live- 
stock. 

4.  Cushman-Balnville  Clay  Loam  and  Stony  Loam. 

These  soils  occupy  undulating  to  sharply  rolling  land  in 
the  east  central  part  of  the  county.  The  surface  soils  are 
grayish  brown  to  brown  loam  and  clay  loam  grading  into 
stratified  clay  loam  and  silty  clay  loam  at  fifteen  to 
twenty  inches.  Some  rock  outcrops  and  subsoils  con- 
sisting of  stratified,  disintegrated  sandstones  and  shaly 
sandstones  also  exist. 

5.  Castner  Stony  Loam.  The  Castner  stony  loam  is 
found  chiefly  in  the  lower  part  of  the  Little  Belt 
Mountains  in  the  central  part  of  the  county  and  on 
northern  slopes  of  the  Crazy  Mountains  in  the  south- 
eastern part.  Much  of  the  land  covered  with  these  stony 
loams  is  sharply  rolling  and  dissected  with  deep  coulees. 

The  Castner  stony  loam  includes  a  group  of  undiffer- 
entiated, dark  grayish  brown,  friable  stony  soils  under- 
lain by  grayish  brown  stony  loam.  The  lime-  coated, 
partly  weathered  parent  material  lies  six  to  fifteen  inches 
below  the  surface.  The  rocks  outcropping  and  forming 
the  shell  rock  on  the  surface  are  chiefly  resistant, 
stratified  sandstone  in  the  southeastern  part  and  quartz- 
itic  sandstone,  with  an  occasional  stratum  of  shale  and 
impure  limestone,  in  the  central  part.  The  tracts  south  of 
Gordon  Butte  on  the  northern  slopes  of  the  Crazy 
Mountains  have  a  very  shallow  layer  of  soil  over 
bedrock. 

6.  Teton-Adel   Silt   Loams  and  Stony  Loams.  The 

predominating  types  of  the  Teton  series  in  the  higher 
foothills  and  park  lands  are  very  dark  brown,  almost 
black,  imperfectly  granular  silt  loams  and  stony  loams, 
below  a  shallow  silty  surface  mulch,  containing  a  fair 
amount  of  root  fiber  and  humus.  The  upper  subsoils, 
below  seven  to  ten  inches  are  dark  grayish  brown, 
blocky  structured  clay  loams  grading  into  massive,  heavy 
clay  loams.  Disintegrated  rock  underlies  the  surface  at 
various  depths  and  composes  the  angular  slabs  and 
fragments  on  the  surface  and  in  the  soil. 

The  prevailing  type  of  the  Adel  series  on  the  colluvial 
alluvial  slopes  is  a  stony  loam.  The  Adel  soils  differ 
chiefly  from  those  of  the  Teton  series  in  having  deeper 


surface  soils  and  more  angular  rock  fragments  in  the 
subsoils.  The  colluvial  alluvial  parent  material  is  under- 
lain by  bedrock  at  various  depths.  At  the  higher 
elevations  the  dark  colored,  humus  bearing  layer  is  over 
one  foot  thick. 

7.  Fairfield  Complex  Gravelly  Loam  and  Stony 
Loam.  The  Fairfield  gravelly  loam  and  stony  loam 
include  a  group  of  undifferentiated,  dark  colored,  stony 
soils  occupying  smooth,  gently  sloping  tablelands  on  the 
eastern  slopes  of  the  Big  Belt  Mountains  in  the  west 
central  part  of  the  county  and  also  on  the  slopes  of  the 
Crazy  Mountains  in  the  southeastern  part. 

The  surface  one  to  two  inches  of  the  benches  on  the 
slopes  of  the  Crazy  Mountains  are  a  dark  colored,  silty 
mulch  containing  a  large  amount  of  root  fiber  and  leaf 
mold.  The  surface  soil  below  this  mulch,  to  a  depth  of 
six  to  eight  inches,  is  chiefly  a  dark  grayish  brown,  to 
very  dark  grayish  brown,  stony  silt  loam,  which  is 
underlain  by  a  compact,  brown  to  reddish  brown,  stony 
clay  loam.  The  gray  to  rusty  gray,  stony,  carbonate 
horizon  lies  fifteen  to  twenty  inches  below  the  surface 
and  grades  into  very  stony  and  gravelly  material  with 
depth.  Igneous  and  metamorphic  rock  make  up  a  large 
portion  of  the  stone  and  gravel. 

The  benches  on  the  eastern  slopes  of  the  Big  Belt 
Mountains  also  have  shallow,  dark  colored,  silty,  organic 
mulches  on  the  surface.  The  surface  soil  on  these 
benches  is  chiefly  a  stony  clay  loam  with  compact, 
brown,  stony  clay  loam  and  stony,  silty  clay  loam  at  six 
to  eight  inches.  The  gray,  stony,  carbonate  horizon  lies 
below  fifteen  to  twenty  inches  and  grades  into  yellowish 
colored,  very  stony,  silty  clays  at  thirty  to  forty  inches. 
The  loose  rock  on  the  surface  of  the  benches  consists  of 
slabs  and  fragments  of  green  and  gray  slates,  with  some 
quartzite,  limestone,  and  other  metamorphic  rock. 

8.  Martjnsdale    Gravelly    and    Stony    Loam.    The 

Martinsdale  gravelly  loam  occupies  smooth  high  benches 
along  the  Smith  River  in  the  vicinity  of  Fort  Logan. 

The  surface  one  to  two  inches  of  the  Martinsdale 
gravelly  loam  are  a  dark  colored  silty  mulch.  The 
remainder  of  the  surface  soil  below  the  mulch  is  a  brown 
to  moderately  dark  grayish  brown  friable,  gravelly  loam. 

95 


The  subsoil  is  a  grayish  brown  to  reddish  brown,  cloddy 
clay  loam,  containing  varying  amounts  of  gravel  and 
stone.  The  semi  consolidated,  rusty  gray  carbonate 
horizon  lies  twelve  to  fifteen  inches  below  the  surface 
and  grades  into  stratified  stony  gravelly  material  at 
thirty  to  forty  inches.  Argillites,  quartzites  and  other 
metamorphic  rock  compose  a  large  part  of  the  parent 
material. 

The  Martinsdale  stony  loam  covers  smooth,  gently 
sloping  benchlands  along  Camas  Creek  in  the  vicinty  of 
Fort  Logan,  and  along  the  South  Fork  of  the  Musselshell 
River  and  its  branches.  The  profile  of  the  stony  loam 
differs  chiefly  from  that  of  the  gravelly  loam  in  having 
more  stone  or  cobbles  in  all  sections.  Argillites,  quartz- 
ites, and  other  metamorphic  rock  compose  a  large  part 
of  the  parent  material  along  Camas  Creek,  and  metamor- 
phic and  igneous  rocks  on  the  benches  along  the  South 
Fork  of  the  Musselshell  River  and  its  branches. 

9.  Orman  Clay    Loam  and  Silty  Clay   Loam.  The 

Orman  clay  loam  and  silty  clay  loam  cover  low  benches 
west  of  the  Smith  River  and  its  South  Fork  in  the  west 
central  part  of  the  county.  The  soils  of  these  benches 
have  developed  over  heavy  alluvium  washed  from  the 
slate  ridges  to  the  west  and  are  somewhat  more  mature 
and  friable  than  is  common  to  the  soils  of  the  series.  The 
surface  soils,  below  a  shallow,  brownish  gray,  fine 
grained  clayey  mulch,  are  dark  grayish  brown,  friable, 
clay  loam  and  silty  clay  loam  to  a  depth  of  six  to  eight 
inches.  The  subsurface  layers  are  compact,  yellowish 
brown,  silty  clays,  grading  into  light  yellowish  brown, 
structureless,  calcareous,  silty  clays  at  nine  to  thirteen 
inches.  Fragments  of  slaty  shale  occur  at  all  depths  in 
the  soil  section  on  the  higher  parts  of  the  benches  and 
on  the  bench  in  the  vicinity  of  Black  Butte.  Tertiary  lake 
bed  sediments  are  exposed  in  the  stream  cuts  and 
underlie  the  surface  of  the  benches  at  depths  of  thirty 
inches  or  more  along  the  river. 

10.  Ringling  Shaly  Loam.  The  Ringling  shaly  loam 
occurs  on  ridges  of  slate  like  shale  extending  out  from 
the  Big  Belt  Mountains  in  the  southwestern  part  of  the 
county.  The  surface  four  to  ten  inches  of  this  soil  is  a 
reddish  brown  loam  containing  numerous  fragments  of 
red,  indurated  shale.  This  layer  rests  directly  upon 
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reddish  brown  to  red  slaty  shales,  which  have  not  been 
greatly  altered  by  weathering.  These  noncalcareous 
shales  are  usually  lime  coated  at  depths  of  ten  to  twelve 
inches. 

11.  Delpine  Shaly  Loam.  The  Delpine  shaly  loam, 
formed  over  phyllitic  shales,  covers  the  slopes  of  the 
Little  Belt,  Big  Belt,  and  Castle  Mountains  in  the 
northern  part  of  the  county.  The  larger  and  more 
continuous  tracts  occur  on  the  slopes  of  the  basin 
between  the  Little  Belt  and  Castle  Mountains  and  on  the 
ridges  in  this  basin. 

The  surface  four  to  ten  inches  of  the  Delpine  shaly  loam 
is  a  grayish  brown,  friable,  noncalcareous  loam  con- 
taining fragments  of  slaty  shale.  This  four  to  ten  inch 
layer  rests  on  partly  weathered  phyllitic  shales,  the 
fragments  of  which  are  coated  with  lime  on  the  lower 
sides  of  depths  of  twenty  Inches  or  more. 

12.  Laporte  Gravelly   Loam  and  Stony  Loam.  The 

Laporte  gravelly  loam  covers  rolling  tracts  in  the  Big  Belt 
Mountains  in  the  northwestern  part  of  the  county  and 
also  is  found  on  the  slopes  of  the  Castle  and  Bridger 
ranges.  The  surface  soil  of  the  Laporte  gravelly  loam  is  a 
friable,  dark,  grayish  brown  gravelly  loam,  underlain  by 
light  grayish  brown  to  yellowish  brown  gravelly  material, 
which  overlies  disintegrated  limestone  at  a  comparatively 
shallow  depth. 

The  Laporte  stony  loam  is  associated  with  the  gravelly 
loam  and  covers  the  more  dissected  and  broken  tracts  in 
the  Big  Belt  Mountains  in  the  northwestern  part  of  the 
area  and  also  occurs  on  the  slopes  of  the  Bridger  and 
Castle  Mountains.  This  soil  differs  chiefly  from  the 
gravelly  loam  in  having  more  rock  and  rock  outcrops  on 
the  surface  and  the  slightly  altered  limestone  lies  at 
comparatively  shallow  depths.  Barren  limestone  out- 
crops over  a  large  portion  of  the  tracts  east  and  north  of 
Rock  Creek,  along  Smith  River,  and  on  the  tracts 
southwest  of  the  Castle  Mountains. 

13.  Hllger  Stony  Loam.  The  soils  of  the  Hilger  series 
occur  chiefly  in  the  lower  foothills  and  on  the  lower 
slopes  of  the  Castle  and  Crazy  Mountains.  The  pre- 
dominating surface  soil  on  the  tracts  to  a  depth  of  six  to 
eight  inches  is  a  dark  grayish  brown,  stony  loam,  which 


overlies  a  light  brown  to  light  reddish  brown,  stony  silt 
to  clay  loam.  The  stony,  carbonate  horizon  below  twelve 
to  fifteen  inches  is  a  brownish  gray,  stony  clay  loam. 
The  amount  of  angular  and  subangular  igneous  and 
metamorphic  rock  usually  increases  with  depth. 

14.  Hanson  Stony  Loam.  The  Hanson  stony  loam  is 
found  on  the  higher  grassed  over  slopes  of  the  Crazy  and 
Big  Belt  Mountains.  The  surface  soil  of  the  Hanson  stony 
loam,  below  a  fibrous  mat  of  leaf  mold,  is  a  very  dark 
grayish  brown,  almost  black,  granular,  stony  loam  on 
most  of  the  mountain  slopes.  The  subsurface  layer  below 
seven  to  ten  inches  is  a  brown,  stony  loam,  occasionally 
having  a  reddish  brown,  instead  of  a  brown  color.  The 
brownish  gray  to  rusty  gray  carbonate  horizon  lies 
fifteen  to  thirty  inches  below  the  surface  and  grades  into 
angular  and  subangular  igneous  and  metamorphic  rock 
fragments  at  various  depths. 

15.  Gilcrest  Gravelly  Loam.  The  Gilcrest  gravelly 
loam  covers  a  smooth,  gently  sloping  bench  along  the 
South  Fork  of  the  Smith  River,  south  of  White  Sulphur 
Springs.  The  surface  soil  below  a  brownish  gray,  fine 
grained,  clayey  mulch  is  a  grayish  brown,  gravelly  loam 
which  is  underlain  at  five  to  eight  inches  by  a  compact, 
brownish  gray,  calcareous,  gravelly,  silty  clay  loam.  The 
subsoil,  below  twelve  to  twenty  inches  consists  largely  of 
loose,  unconsolidated,  slaty  shale  fragments. 


COIMCLUSIOIMS 

The  soils  of  Meagher  County  have  generally  been  easy  to 
deal  with  where  domestic  water  wells  and  individual 
sewage  drainfields  have  been  constructed.  The  alluvium 
and  other  soil  deposits  have  been  found  to  be  extremely 
variable  in  permeability,  however.  This  has  had  an  effect 
on  both  the  quantity  of  water  available  in  shallow 
domestic  wells  and  the  successful  operation  of  individual 
sewage  drainfields.  Some  areas  of  extensive  clay  and  silt 
deposits  require  special  care  in  the  construction  and 
operation  of  septic  tank  drainfields. 

Construction  of  municipal  water  and  sewer  systems  in 
the  various  soils  of  Meagher  County  has  not  been  found 
to  be  difficult.  Pipeline  trench  digging  in  the  sands  and 
clays  is  extremely  easy  while  the  coarse  gravels  slow 
operations  somewhat.  Some  bedrock  may  be  encoun- 
tered during  subsurface  excavation.  Detailed  soil  infor- 
mation should  be  obtained  before  project  planning  and 
construction  cost  estimating  are  begun. 

Sources:  1.  "Soils  of  Meagher  County",  L.  F.  Gieseker, 
Montana  State  College  Agricultural  Experi- 
ment Station,  Bozeman,  Montana,  Febru- 
ary, 1944 

2.  U.  S.  Department  of  Agriculture,  Soil 
Conservation  Service,  White  Sulphur 
Springs,  Montana 
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COMMUNITY  WATER  SYSTEM  FACILITIES 


GENERAL 

This  comprehensive  report  covers  the  overall  problems, 
existing  or  projected,  for  Meagher  County,  Montana. 
The  volume  of  data  processed  and  evaluated  and  the 
intent  of  the  report  allow/  only  a  general  analysis  of  any 
one  system. 

The  intent  of  this  report  is  to  point  out  the  overall  needs 
of  each  community  with  the  objective  that  each  com- 
munity may  in  the  future  be  provided  with  a  safe  and 
adequate  water  system.  The  general  solutions  to  overall 
problems  suggested  in  this  report  may  have  to  be 
modified  when  detailed  studies  are  made.  These  modifi- 
cations may  be  in  exact  size  of  parts  of  a  system  or  in 
some  detailed  design  variation  but  will  not  detract  from 
the  overall  value  of  the  general  information  presented. 

Basically,  the  demand  for  water  from  community 
systems  is  for  domestic,  fire  fighting,  and  industrial  uses. 
The  demand  for  industrial  water  supply  in  small  com- 
munities has  not  been  extensive  in  Montana  and  in  most 
cases  will  not  control  the  design  of  community  systems. 
Sufficient  water  for  fire  fighting  must  be  considered; 
however,  economic  feasibility  will  usually  control  the 
extent  of  such  facilities.  In  most  small  communities,  a 
system  with  sufficient  capacity  to  give  high  ratings  for 
fire  protection  would  require  facilities  considerably 
larger  than  necessary  for  domestic  purposes.  The  com- 
munity might  be  unable  to  finance  such  an  im- 
provement; the  approach,  therefore,  has  been  to  propose 
a  system  suitable  for  present  domestic  needs.  These  basic 
facilities  can  be  expanded  for  more  complete  service  and 
for  higher  fire  ratings  as  it  becomes  economically 
feasible. 

The  domestic  use  of  water  has  increased  greatly  in  recent 
years.  This  is  partially  due  to  improved  economic 
conditions  which  mal<e  it  possible  for  families  to  acquire 
such  water  consuming  appliances  as  dishwashers,  waste 
disposal  units,  and  automatic  washing  machines.  Water 
usage  for  beautifying  property  has  also  increased.  The 
most  essential  condition  is  adequate,  safe,  and  potable 
water  for  domestic  purposes,  and  this  has  been  the 
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primary  consideration  in  this  study.  See  Appendix  II  for 
further  comments  on  analysis  criteria. 

BASIC  CONSIDERATIONS 

Communities  studied  in  this  comprehensive  plan  were 
those  with  a  minimum  of  five  potential  users  and  a 
maximum  population  of  5,500,  Each  community  within 
this  category  was  visited  at  least  once.  During  these  visits 
the  type  of  water  facilities  available  was  examined,  and 
an  evaluation  of  the  facilities  was  made  from  the 
standpoint  of  fulfilling  the  needs  of  the  residents. 

The  existing  systems  were  found  to  be  quite  varied  in 
their  operation,  condition,  and  suitability  for  serving  the 
needs  of  the  users.  The  situation  in  each  community  was 
evaluated  separately;  however,  some  general  classifi- 
cation of  the  various  systems  was  possible.  These  are 
described  briefly  in  the  following  paragraphs  so  that  the 
general  philosophy  of  the  analysis  can  be  shown. 

1.  In  some  communities,  the  homes  are  quite  wide- 
spread and  few  in  number.  Good  water  in  adequate 
quantities  can  be  found  at  reasonable  depths.  For  such 
situations,  private  wells  will  provide  a  safe  and  suitable 
water  system. 

2.  Many  communities  have  had  access  to  good  water 
from  private  wells  for  many  years.  In  some  of  these 
communities,  population  is  increasing,  and  the  area  is 
becoming  more  densely  settled.  As  a  result,  tests  for 
bacteriological  quality  of  well  water  occasionally  in- 
dicate that  pollution  is  present.  When  this  occurs,  it  is 
usually  the  beginning  of  a  problem  which  will  continue 
to  worsen.  Increasing  population  and  a  higher  potential 
for  contamination  indicate  the  need  for  a  safe  com- 
munity water  facility.  The  system  should  be  one  which 
will  serve  the  domestic  needs  of  the  residents  now  with 
provisions  for  improvements  and  expansion  as  needed. 

3.  Many  communities  have  enjoyed  a  central  water 
system  for  years  but  have  not  made  annual  im- 
provements and  replacements.  This  has  resulted  in 
overloaded    and    antiquated    systems.    Suggestions    for 


immediate  improvements  which  will  fit  into  an  overall 
replacement  program  are  included  in  this  report. 

4.  Some  communities  which  have  experienced  a 
steady  population  growth  are  finding  that  their  water 
systems  are  inadequate  for  present  demands  and  will 
require  enlargement.  Population  projections  and 
economic  trends  are  used  to  determine  the  need  for 
improvements  and  also  to  justify  the  type  and  extent  of 
proposed  improvements. 

MEAGHER  COUNTY 

The  estimated  1970  population  of  Meagher  County  is 
two  thousand.  Approximately  1,410,  or  seventy  percent 
of  these  people,  are  presently  served  by  central  water 
systems,  and  the  remainder  are  served  by  such  private 
facilities  as  wells  and  springs.  By  1980  about  thirteen 
hundred,  or  sixty  nine  percent  of  the  population  will 
have  access  to  central  water  systems  if  the  schedule  of 
proposed  improvements  is  followed.  It  is  expected  that 
the  remaining  thirty  one  percent  will  live  in  outlying 
areas,  and  the  homes  will  not  be  close  enough  together 
to  make  central  systems  feasible. 

WHITE  SULPHUR  SPRINGS 

Existing  System.  The  estimated  1970  population  is 
1,230.  Population  projections  indicate  that  the  town  will 
decrease  in  population  throughout  the  planning  period. 
The  town  is  served  by  a  central  water  system  and  the 
system  layout  is  shown  on  Map  5. 

Water  supply  is  obtained  from  Willow  Creek  about  two 
and  one  half  miles  southeast  of  town.  An  eight  inch 
supply  line  carries  water  from  the  diversion  dam  to  a 
storage  tank  located  about  one  mile  southeast  of  town. 
This  storage  facility  has  a  capacity  of  450,000  gallons.  A 
twelve  inch  supply  line  then  continues  on  to  the 
distribution  system  which  is  supplied  entirely  by  gravity. 
This  supply  line  and  storage  reservoir  have  adequate 
capacity  for  the  present  and  future  populations.  The 
amount  of  water  available  from  Willow  Creek  is  not 
exactly  known;  however,  it  is  reportedly  adequate  for 
the  needs.  Water  usage  of  1.5  million  gallons  per  day  is 
easily  supplied  by  this  source.  Water  shortage  has  not 
been  reported. 

The  distribution  system  consists  of  four,  six,  ten,  and 


twelve  inch  water  mains.  Many  smaller  lines  are  also 
existing  in  the  system  as  shown  on  Map  5.  Reduced 
pressure  and  small  flows  of  water  can  be  expected  in  the 
areas  served  by  the  smaller  diameter  lines.  Very  little  fire 
protection  is  available  at  the  ends  of  these  smaller  lines. 

Improvements  Next  Five  to  Ten  Years.  The  esti- 
mated 1975  population  is  1,155.  A  portion  of  the 
supply  line  has  been  in  service  for  about  seventy  years 
and  some  deterioration  is  apparent.  A  program  should  be 
started  during  this  period  for  eventual  replacement  of 
the  supply  line.  This  replacement  could  be  conducted  on 
an  "as  needed  basis"  with  the  older  sections  and  trouble 
spots  receiving  first  priority.  Also,  much  of  the  distri- 
bution system  should  be  replaced  with  larger  diameter 
water  mains.  Six  inch  lines  should  be  the  smallest  size 
used  during  this  replacement  program. 

Improvements  by  1990.  The  population  is  expected 
to  be  980  by  1990.  During  this  period  additional 
replacement  of  the  distribution  system  piping  and 
continuing  replacement  of  the  supply  line  will  be 
necessary.  It  is  expected  that  the  supply  line  restoration 
will  be  completed  by  the  end  of  this  period.  Minor 
maintenance  and  replacement  will  continue  to  be  neces- 
sary to  keep  the  system  in  satisfactory  operating 
condition  throughout  the  entire  planning  period. 

MARTINSDALE 

Existing  System.  The  estimated  1970  population  is 
180.  Population  projections  indicate  that  the  com- 
munity will  show  decreased  population  throughout  the 
planning  period.  A  central  water  system  presently  serves 
the  community,  and  the  system  layout  is  shown  on  Map 
6. 

Water  supply  is  obtained  from  a  developed  spring  about 
three  miles  south  of  town.  The  exact  yield  of  this  supply 
is  not  known;  however,  there  are  about  eighty  four 
gallons  per  minute  (gpm)  available.  Also,  there  is  an 
overflow  pipe  which  could  be  brought  into  the  system 
for  additional  supply.  The  amount  of  water  available  is 
reportedly  very  adequate  for  the  needs.  A  two  inch 
supply  line  carries  water  from  the  spring  to  the  storage 
tank  located  about  one  mile  south  of  the  community. 
This  storage  tank  has  a  capacity  of  100,000  gallons  and 
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is  adequate  for  the  present  and  future  needs.  A  six  inch 
supply  line  then  continues  on  to  the  distribution  system 
which  Is  supplied  entirely  by  gravity.  The  distribution 
system  consists  of  four  and  six  inch  diameter  mains 
which  result  in  adequate  flows  and  pressures  being 
available  throughout  the  community.  This  water  system 
was  constructed  very  recently  and  is  adequate  for  the 
present  and  future  needs  of  the  community. 

Improvements  by  1990.  By  1990  the  population  is 
expected  to  be  150.  The  existing  water  system  is 
adequate  for  this  population.  Only  minor  repairs  and 
replacement  will  be  necessary  to  keep  this  system  in 
satisfactory  operating  condition  throughout  the  entire 
planning  period. 

RIIMGLING 

Existing  System.  The  seventy  five  persons  who 
presently  reside  in  this  community  obtain  their  water 
supply  from  private  wells.  The  water  is  reportedly  hard 


with  taste  and  odor  problems  present.  There  is,  however, 
plenty  of  water  available.  Wells  vary  in  depth  from  fifty 
to  about  150  feet. 

Improvements  Next  Five  to  Ten  Years.  By  1975  the 
population  is  expected  to  be  seventy.  A  community 
water  system  facility  is  feasible  for  this  population,  and 
a  layout  of  the  proposed  system  is  shown  on  IVlap  7. 
Water  supply  of  forty  gpm  could  be  obtained  from  a 
well.  A  detailed  study  would  be  necessary  to  determine 
the  specific  location  of  the  well  so  that  the  best  quality 
water  could  be  obtained.  As  indicated  by  the  existing 
wells,  some  bad  quality  water  does  exist.  Constant 
pressure  pumping  facilities  would  be  adequate  for  the 
needs  throughout  the  planning  period. 

Improvements  by  1990.  The  1990  population  is 
estimated  to  be  fifty.  The  system  as  proposed  under  the 
five  to  ten  year  plan  will  be  adequate  for  the  needs 
throughout  the  planning  period. 
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COMMUNITY  SEWER    SYSTEM     FACILITIES 


GENERAL 

Each  use  of  water  adds  some  material  or  alters  some 
characteristic  enough  to  change  the  original  quality  of 
the  water  and  often  to  pollute  it.  The  transportation  and 
dilution  of  municipal,  industrial,  and  agricultural  wastes 
are  important  and  necessary  uses  of  water;  therefore, 
special  emphasis  is  placed  on  the  control  of  water 
pollution  from  these  sources.  Some  of  these  wastes  can 
be  carried  in  limited  amounts  without  damage  to  the 
resource.  Some  wastes  if  discharged  into  water  courses 
can  make  their  way  into  underground  aquifers  and 
pollute  the  ground  water  so  that  it  is  unsuitable  for 
further  use. 

Pollution  by  definition  and  interpretation  is  a  matter  of 
degree.  Since  it  is  inevitable  that  the  quality  of  water 
will  be  altered  with  each  use,  it  is  of  critical  importance 
to  control  the  degree  of  pollution. 

It  is  public  policy,  established  by  the  state  legislature,  to 
maintain  reasonable  standards  of  purity  for  the  water  of 
the  state.  These  standards  are  to  be  consistent  with  the 
use  of  these  waters,  including  their  use  in  carrying  away 
the  water  borne  waste  products  of  society.  The  current 
Federal  Water  Pollution  Control  Act  in  reference  to 
pollution  abatement  gives  the  individual  states  discretion 
in  assessing  the  physical  and  economic  feasibility  of 
complying  with  water  quality  standards.  The  "Water 
Quality  Criteria,"  "Water  Use  Classifications,"  and 
"Policy  Statements"  of  the  Montana  Water  Pollution 
Control  Council  for  streams  and  rivers  in  Montana  have 
been  included  in  Appendix  I. 

Sewage  may  be  broadly  categorized  as  either  domestic  or 
municipal  waste,  industrial  waste,  or  animal  and  agri- 
cultural waste.  Animal  wastes  are  usually  not  involved  in 
community  sewage  facilities;  however,  they  do  consti- 
tute a  potential  source  of  pollution  which  must  be 
controlled  and  prevented  from  entering  streams  or  other 
potential  water  supplies. 

Although  industrial  activity  throughout  Montana  has 
been  limited,  the  need  for  control  and  treatment  of 
industrial  wastes  is  apparent.  Industrial  wastes  vary  in 


quantity  and  composition  as  greatly  as  the  products  and 
processes  which  generate  them.  They  include  toxic 
chemicals,  solids  carried  in  suspension,  brines,  strong 
acids  and  alkalies,  oils,  dyes,  floating  solids,  and  the  heat 
generated  by  industrial  processes.  Industrial  wastes  are 
not  found  to  be  a  major  factor  in  the  design  of  most 
community  sewage  facilities.  Where  economic  pro- 
jections indicate  industrial  development,  the  relationship 
to  loading  on  domestic  sewer  systems  is  considered. 

Domestic  sewage  is  the  primary  consideration  in  this 
study  and  has  been  the  basis  for  design  and  analysis. 
Where  particular  systems  are  subjected  to  loading  from 
industrial  sources,  a  more  detailed  study  will  be  neces- 
sary. The  general  approaches  outlined  in  "Analysis 
Criteria"  in  Appendix  III  will  suffice  in  practically  all 
cases. 

BASIC  COIMSIDERATIONS 

There  are  generally  three  main  methods  of  sewage 
disposal.  These  are  septic  tanks,  mechanical  sewage 
treatment  plants,  and  wastewater  stabilization  ponds. 
Local  soil  conditions,  availability  of  land,  and  density  of 
population  are  the  basic  factors  which  govern  the 
selection  of  a  particular  method. 

Many  of  the  smaller  communities  have  relied  on  in- 
dividual septic  tanks  and  cesspools  for  each  home  to 
handle  sewage  disposal.  Septic  tanks  are  suitable  if  the 
population  density  is  low  and  if  the  systems  are  properly 
designed  and  maintained.  Overflow  from  these  tanks 
must  drain  into  the  soil  and  depending  on  local  soil 
conditions  may  or  may  not  create  a  problem.  There  is  a 
limit  to  the  amount  of  water  that  even  loose  granular 
soil  can  absorb.  Density  of  population  and  the  length  of 
time  the  effluent  has  been  entering  the  soil  are  factors 
which  indicate  whether  septic  tanks  can  be  suitable  for 
sewage  disposal. 

When  economically  feasible,  community  sewage  col- 
lection and  disposal  systems  are  much  more  desirable 
than  individual  systems.  Community  systems  eliminate 
the  worry  of  septic  tank  failure,  the  danger  of  well 
contamination,    and    the    problem    of    soil    saturation. 

101 


However,  it  is  usually  uneconomical  to  serve  a  few 
homes  scattered  over  a  large  area  with  a  community 
sewer  system. 

The  type  of  sewage  disposal  facilities  to  be  used  can 
generally  be  determined  on  the  basis  of  economic 
factors.  Mechanical  treatment  plants  provide  an  excel- 
lent means  of  sewage  disposal  although  the  initial  cost, 
maintenance  cost,  and  power  cost  are  usually  high. 
Wastewater  stabilization  ponds  are  an  ideal  method  of 
sewage  disposal  and  usually  are  the  most  economical  to 
construct  and  maintain. 

The  Montana  Water  Pollution  Control  Council  has 
established  the  criteria  that  treatment  of  domestic  and 
industrial  waste  shall  be  secondary  treatment  or  its 
equivalent.  For  domestic  sewage,  mechanical  treatment 
plants,  or  stabilization  ponds,  when  either  is  properly 
designed,  constructed,  and  operated,  meet  these  require- 
ments. 

A  schedule  for  completion  of  secondary  treatment 
facilities  by  communities  across  the  state  has  been 
established  by  the  State  Department  of  Health.  The 
target  date  is  included  for  individual  towns  when 
applicable. 

MEAGHER  COUNTY 

Approximately  1,230  people,  or  sixty  two  percent  of 
the  Meagher  County  population,  are  presently  served  by 
community  sewage  facilities.  By  1990  about  1,180,  or 
seventy  percent  of  the  population,  will  have  access  to 
community  facilities  if  the  proposed  expansion  program 
is  followed.  The  remaining  thirty  percent  will  live  in 
outlying  areas,  and  the  homes  will  not  be  close  enough 
together  to  make  community  systems  feasible. 

WHITE  SULPHUR  SPRINGS 

Existing  System.  The  present  population  is  estimated 
to  be  1,230.  A  community  sewer  system  is  in  existence, 
and  the  system  layout  is  shown  on  Map  8. 

A  collection  system  consisting  of  six,  eight,  ten,  and 
twelve  inch  sewer  mains  pick  up  sewage  from  through- 
out the  community  and  carries  it  to  a  collection  point 
near  the  southwest  corner  of  town.  From  this  point  a 
twelve  inch  outfall  line  continues  on  to  the  treatment 
facilities.  Sewage  treatment  is  presently  handled  by  a 
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nineteen  acre  wastewater  stabilization  pond.  The  collec- 
tion system,  outfall  line,  and  treatment  facilities  have 
adequate  capacity  for  the  present  and  future  populations 
of  the  community.  A  considerable  area  of  the  town  does 
not  have  access  to  the  collection  system.  It  is  reported 
that  only  about  sixty  five  percent  of  the  homes  are 
connected  to  the  facility.  The  outfall  line  and  treatment 
facilities  have  sufficient  capacity  to  handle  the  addi- 
tional loading  from  the  areas  which  do  not  presently 
have  access  to  the  community  system. 

Improvements  Next  Five  to  Ten  Years.  By  1975  the 
population  is  expected  to  be  1,155.  During  this  period  it 
is  proposed  that  the  collection  system  be  expanded  to 
provide  service  to  all  areas  of  the  town  which  are 
presently  developed.  Continual  maintenance  and  replace- 
ment of  the  sewer  system  will  also  be  necessary  during 
this  period. 

Improvements  by  1990.  The  estimated  1990  popu- 
lation is  980.  The  existing  system  together  with  the 
improvements  proposed  under  the  five  to  ten  year  plan 
will  result  in  a  facility  which  is  adequate  for  the  needs 
throughout  the  entire  planning  period.  Maintenance  will 
be  required  to  keep  the  system  in  satisfactory  operating 
condition. 

MARTINSDALE 

Existing  System.  The  180  persons  who  presently 
reside  in  this  community  use  private  septic  tanks  for 
sewage  disposal.  The  soil  is  mostly  clay  with  some 
pockets  of  gravel.  Drainfields  usually  become  saturated 
and  fail  to  operate  satisfactorily  after  a  period  of  time. 
This  causes  many  operational  problems,  especially  for 
some  of  the  larger  water  users. 

Improvements  Next  Five  to  Ten  Years.  For  1975  the 
population  is  estimated  to  be  175.  A  community  sewer 
system  is  feasible  for  this  population,  and  a  layout  of  the 
proposed  system  is  shown  on  Map  9.  Sewage  disposal 
could  be  handled  by  a  two  acre  wastewater  stabilization 
pond. 

Improvements  by  1990.  The  population  is  expected 
to  be  150  by  1990.  This  reduction  in  population  is 
partially  due  to  the  present  lack  of  adequate  sanitary 
facilities.  The  system  as  proposed  under  the  five  to  ten 


year  plan  will  be  adequate  for  the  needs  throughout  the 
planning  period. 

RINGLING 

Existing  System.  The  seventy  five  persons  who 
presently  reside  In  this  community  use  private  septic 
tanks  for  sewage  disposal.  These  systems  reportedly 
function  satisfactorily.  The  soil  is  a  clay  material  for 
about  the  first  five  feet  of  depth  and  then  a  sandy  soil 
with  good  drainage  properties  can  be  found.  If  drain- 
fields  are  constructed  so  that  they  discharge  into  this 
sandy  material,  the  systems  do  function  satisfactorily. 


Improvements  Next  Five  to  Ten  Years.  By  1975  the 
population  is  expected  to  be  seventy.  The  present  use  of 
private  septic  tanks  for  sewage  disposal  will  continue  to 
be  the  most  suitable  method  during  this  period. 

Improvements  by  1990.  The  population  is  expected 
to  be  fifty  by  1990.  This  reduction  in  population  is 
believed  to  be  partially  due  to  the  present  lack  of 
adequate  sanitary  facilities.  A  community  sewer  system 
is  feasible  for  this  reduced  population,  and  it  is  proposed 
that  it  be  constructed  during  this  period.  A  one  acre 
wastewater  stabilization  pond  will  have  adequate  ca- 
pacity for  the  needs  throughout  the  planning  period. 
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PREFACE 

The  following  maps  have  been  prepared  from  sever- 
al sources.   The  county  maps  were  prepared  from 
Transverse  Mercator  Projection  Series  Maps  and  Mon- 
tana Highway  Department  Maps,  Planning  and  Survey 
Series    The  reduction  of  the  county  maps  neces- 
sary for  this  publication  makes  them  useful  for 
general  reference  purposes  only. 

The  town  and  community  base  maps  used  herein 
are  taken  from  Montana  State  Highway  Commis- 
sion City  and  Town  Plats  prepared  from  aerial 
photographs  dated  1961  to  1969  and  have  been 
updated  where  necessary.  On-site  surveys,  plats  ob- 
tained from  individual  towns,  and  aerial  photo- 
graphy conducted  in  1970  were  also  used.   Uncon- 
trolled mosaics  have  been  used  and  scales  are,  ac- 
cordingly, only  approximate  and  are  shown  for  re- 
ferencing purposes  only.   The  mapping  operation  was 
supplemented  by  field  checks  made  during  1970. 

Land  use  was  obtained  by  field  surveys,  supple- 
mented and  checked  by  aerial  photography  during 
1969  and  1970. 

Water  and  sewer  system  maps  show  existing  facili- 
ties for  individual  towns  and  communities  except 
when  the  information  was  not  available.  Data  con- 
cerning these  community  facilities  was  obtained 
from  the  records  of  the  individual  communities 
and  the  State  Department  of  Health.   Water  and 
sewer  lines  are  shown  in  the  center  of  streets  to 
indicate  the  existence  of  the  line  and  not  its  pre- 
cise location.   The  size  of  lines,  obtained  from  the 
most  current  information  available,  are  indicated 
when  possible.   The  location  of  recommended  im- 
provements are  given  as  relative  locations  and  are 
not  meant  to  be  scaled  from  the  individual  town 
or  community  maps. 
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MONTANA  WATER   LAW  AND  WATER  QUALITY  CRITERIA 


SURFACE-WATER  LAW 

Two  basic  laws  which  concern  surface-water  rights  are 
recognized  in  the  United  States.  They  are  the  Doctrine 
of  Riparian  Rights  and  the  Doctrine  of  Prior  Appropri- 
ation. The  Doctrine  of  Riparian  Rights  originated  in 
England  and  Is  in  widespread  use  in  the  eastern  United 
States.  Basically,  this  doctrine  gives  the  owners  of  land 
bordering  a  stream  the  right  to  have  that  stream  flow 
past  their  land  undiminished  in  quantity  and  unaltered 
in  quality  and  to  use  it  for  household  and  livestock 
purposes.  Under  the  Riparian  Doctrine,  the  water  is 
restricted  to  riparian  owners,  and  it  is  unlawful  for  them 
to  reduce  significantly  the  flow  of  the  stream. 

It  was  determined  early  in  the  history  of  Montana  that 
the  Doctrine  of  Riparian  Rights  was  unsuited  to  the 
conditions  here.  First,  it  was  obvious  that  diversion  and 
reduction  of  stream  flow  was  a  necessity  to  mining  and 
agricultural  uses,  and  second,  much  of  the  land  in 
Montana  was  under  public  rather  than  private  owner- 
ship. The  Doctrine  of  Prior  Appropriation  was  much 
more  suited  to  the  region  and  was  formally  adopted  by 
the  Montana  Supreme  Court  in  1921.  The  appropriation 
right  originated  in  California  where  the  early  gold  miners 
diverted  water  from  streams  to  placer-mine  gold.  Water 
rights  were  considered  in  the  same  manner  as  mining 
claims;  those  who  were  first  in  time  were  first  in  right 
and  the  quantity  or  size  of  right  was  determined  by  the 
amount  beneficially  used. 

The  five  basic  points  of  the  Doctrine  of  Prior  Appropri- 
ation are: 

1.  The  use  of  water  may  be  acquired  by  both 
riparian  and  non  riparian  landowners. 

2.  It  allows  diversion  of  water  regardless  of  the 
reduction  of  the  water  supply  in  the  stream. 

3.  The  value  of  the  right  is  determined  by  the 
priority  of  the  appropriation,  i.e.,  first  in 
time  is  first  in  right. 


4.  The  right  is  limited  to  the  use  of  the  water. 
Stream  waters  in  Montana  are  the  property 
of  the  state  and  the  appropriator  acquires 
only  a  right  to  their  use.  Moreover,  this  use 
must  be  beneficial. 

5.  A  right  to  the  use  of  water  is  considered 
property  only  in  the  sense  that  it  can  be 
bought  or  sold;  its  owner  may  not  be 
deprived  of  it  except  by  due  process  of  law. 

No  water  right  may  be  acquired  on  a  stream  in  Montana 
without  diversion  of  water  and  its  application  to  a 
beneficial  use.  The  method  of  acquiring  or  appropriating 
a  right  to  water  has  been  outlined  by  the  state 
legislature.  The  procedure  for  appropriation  from  an 
unadjudicated  stream  is: 

1 .  Posting  of  notice  in  a  conspicuous  place  at  the 
point  of  intended  diversion  stating: 

a.  quantity  of  water  claimed 

b.  use  for  which  water  is  claimed  and 
place  of  use 

c.  description  of  means  of  diversion 

d.  date  of  appropriation 

e.  name  of  appropriator 

2.  Filing,  within  twenty  days  after  date  of 
appropriation,  of  a  notice  of  appropriation 
with  the  county  clerk  including  in  addition 
to  the  posted  notice: 

a.  name  and  description  of  the  stream 

b.  description  of  point  of  diversion  with 
reference  to  a  permanent  monument 
or  natural  marker 

c.  verification  by  affidavit  of  the  ap- 
propriator that  facts  of  the  notice  are 
true 

Montana  laws  do  not  require  that  a  water  user  file  an 
official  record  of  the  completion  of  an  appropriation.  It 
is,  therefore,  a  fact  that  in  many  instances  the  demand 


AP 


I 


for  the  water  of  a  stream  is  much  greater  than  the  supply 
available.  In  such  cases  there  is  a  means  by  which  the 
rights  and  priorities  of  each  user  along  a  specific  stream 
may  be  officially  determined.  The  action  of  adjudication 
or  water  right  suit  may  be  initiated  by  any  one  or  more 
of  the  appropriators.  The  Judge  of  the  District  Court 
then  examines  all  of  the  claims  and  issues  a  decree 
establishing  priority  of  right  of  each  water  user  and  the 
amount  of  water  he  is  entitled  to  use. 

The  procedure  for  appropriation  of  water  from  adjudi- 
cated streams  is  slightly  more  complicated  than  that  of 
unadjudicated  streams.  For  adjudicated  streams  an 
appropriator  shall: 

1.  Employ  a  competent  engineer  to  survey  the 
area  and  means  of  conducting  water  from  Its 
source  to  place  of  intended  use. 

2.  Have  aerial  photographs  and  maps  thereon 
to  show  the  course  of  the  intended  diversion 
or  location  of  intended  impoundment. 

3.  File  with  the  Clerk  of  the  Court  of  the 
county  of  appropriation  a  petition  which 
includes: 

a.  the  amount  of  water  sought  by  ap- 
propriation 

b.  a  description  of  the  watercourse  or 
body  from  which  water  is  intended  to 
be  appropriated 

c.  a  description  of  the  means  of  di- 
version or  size,  location  and  manner 
of  construction  if  a  reservoir  is 
intended 

d.  the  engineers  survey  and  aerial 
photographs 

e.  a  declaration  by  the  appropriator  that 
the  rights  sought  shall  be  subject  to 
and  bound  by  any  decree  theretofore 
rendered  adjudicating  the  waters  or 
any  body  to  which  the  waters  may  be 
tributory 

4.  Name  all  others  who  have  or  appear  to  have 
rights  in  the  source  of  supply  as  defendants 
in  the  appropriation  proceeding. 


Upon  completion  of  the  above  procedure,  a  trial  is  held 
and  normally  a  decree  results.  If  a  new  appropriation  is 
granted,  the  appropriator  shall  be  bound  by  all  prior 
rights  and  decrees. 

GROUND-WATER  LAW 

The  quantity  of  ground  water  stored  beneath  the  surface 
of  the  earth  in  Montana  exceeds  that  on  the  surface.  For 
many  years  use  of  this  vast  ground-water  resource  was 
very  limited  and  no  need  for  regulating  its  use  was 
deemed  necessary.  In  recent  years  the  use  and  develop- 
ment of  ground-water  resources  has  increased  consider- 
ably and  it  was  realized  that,  without  some  means  of 
regulation,  ground  water  in  some  areas  might  be  with- 
drawn at  a  faster  rate  than  it  could  be  naturally 
replenished. 

In  1961  the  37th  Legislative  Session  of  Montana  passed 
a  bill  which  created  a  Ground  Water  Code  in  Montana 
(Chapter  237,  Revised  Codes  of  Montana,  1961).  This 
bill  became  law  on  January  1,  1962,  and  the  State 
Engineer  of  Montana  was  designated  as  the  "Admin- 
istrator." 

The  Ground-Water  Law  contains  many  provisions  which 
are  considered  pertinent  to  this  comprehensive  plan, 
and,  therefore,  portions  of  these  provisions  will  be 
presented  in  this  report.  They  are: 

Section    1.    Definitions  or   Regulations  As  Used  In 
The  Act. 

a.  "Ground  Water"  means  any  fresh  water 
under  the  surface  of  the  land  including  the  water  under 
the  bed  of  any  stream,  lake,  reservoir,  or  other  body  of 
surface  water.  Fresh  water  shall  be  deemed  to  be  the 
water  fit  for  domestic,  livestock,  or  agricultural  use.  The 
Administrator,  after  a  notice  of  hearing,  is  authorized  to 
fix  definite  standards  for  determining  fresh  water  in  any 
controlled  ground-water  area  or  sub  area  of  the  state. 

b.  "Aquifer"  means  any  underground  geological 
structure  or  formation  which  is  capable  of  yielding  water 
or  is  capable  of  recharge. 

c.  "Well"  means  any  artificial  opening  or  exca- 
vation in  the  ground,  however  made,  by  which  ground 
water  can  be  obtained  or  through  which  it  flows  under 
natural  pressures  or  is  artifically  withdrawn. 
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d.  "Beneficial  use"  means  by  economically  or 
socially  justifiable  withdrawal  or  utilizations  of  water. 

e.  "Person"  means  any  natural  person,  associ- 
ation, partnership,  corporation,  municipality,  irrigation 
district,  the  State  of  Montana,  or  any  political 
sub-division  or  agency  thereof,  and  the  United  States  or 
any  agency  thereof. 

f .  "Administrator"  means  State  Engineer  of  the 
State  of  Montana. 

g.  "Ground-Water  area"  means  an  area  which, 
as  nearly  as  known  facts  permit,  may  be  designated  so  as 
to  enclose  a  single  distinct  body  of  ground  water  which 
shall  be  described  horizontally  by  surface  description  in 
all  cases  and  which  may  be  limited  vertically  by 
describing  known  geological  formations,  should  con- 
ditions dictate  this  to  be  desirable.  For  purpose  of 
administration,  large  ground-water  areas  may  be  divided 
into  convenient  administrative  units  known  as 
"sub-areas." 

Section  2.  Right  To  Use.  Rights  to  surface  water 
where  the  date  of  appropriation  precedes  January  1, 
1962,  shall  take  priority  over  all  prior  or  subsequent 
ground-water  rights.  The  application  of  ground  water  to 
a  beneficial  use  prior  to  January  1,  1962,  is  hereby 
recognized  as  a  water  right.  Beneficial  use  shall  be  the 
extent  and  limit  of  the  appropriative  right.  As  to 
appropriations  of  ground  water  completed  on  and  after 
January  1,  1962,  any  and  all  rights  must  be  based  upon 
the  filing  provisions  hereinafter  set  forth,  and,  as 
between  all  appropriators  of  surface  or  ground  water  on 
and  after  January  1,  1962,  the  first  time  is  first  in  right 

Any  ground  water  put  to  beneficial  use  after  January  1, 
1962,  must  be  filed  upon  in  order  to  establish  a  water 
right  thereto.  Four  different  types  of  forms  have  been 
provided  for  filing.  The  titles  of  the  forms  are: 

Form  No.  1    "Notice    of    Appropriations    of 

Ground  Water" 
Form  No.  2    "Notice  of  Completion  of  Ground 

Water  by  Means  of  a  Well" 
Form  No.  3    "Notice  of  Completion  of  Ground 

Water    Appropriation    Without    a 

Well" 


Form    No.   4    "Declaration   of  Vested  Ground 
Water  Rights" 

Form  No.  1  is  optional  and  Form  No.  4  was  for  those 
who  had  put  ground  water  to  a  beneficial  use  before 
January  1,  1962.  Again,  it  is  important  to  recognize  that 
the  ground-water  law  states  especially  that,  "Until  a 
notice  of  completion  (Form  No.  2  or  No.  3)  is  filed  with 
respect  to  any  use  of  ground  water  instituted  after 
January  1,  1962,  no  right  to  that  use  of  water  shall  be 
recognized." 

WATER  QUALITY 

The  State  Department  of  Health,  under  the  supervision 
of  the  State  Water  Pollution  Control  Council,  is  responsi- 
ble for  administering  the  water  pollution  laws  of  the 
state.  As  stated  in  the  resume  of  Montana  water  laws 
published  by  the  Montana  Water  Resources  Board,  "the 
Department  of  Health  has  superivsion  over  all  state 
waters  which  are  directly  or  indirectly  being  used  as  a 
public  water  supply."  The  Water  Pollution  Control 
Council  is  responsible  for  classifying  water  and  formu- 
lating a  program  for  pollution  control. 

The  Water  Pollution  Control  Council  has  adopted 
specific  "Water  Quality  Criteria;"  established  "Water  Use 
Classifications;"  and  issued  a  complete  list  of  "Policy 
Statements."  The  original  adoption  of  these  standards 
took  place  October  5,  1967,  and  since  that  time  they 
have  been  made  available  to  interested  persons  by  the 
State  Department  of  Health.  A  portion  of  the  infor- 
mation available  from  the  Department  is  the  detailed 
chemical,  physical,  and  biological  standards  of  the 
"Water  Quality  Criteria"  for  effluent  water.  Water 
quality  standards  for  domestic  water,  as  set  forth  by  the 
United  States  Public  Health  Service,  are  shown  in  Table 
A.  The  Montana  Water  Pollution  Control  Council 
"Policy  Statements"  and  "Water  Use  Classifications"  are 
presented  in  the  following  paragraphs. 

The  Water  Pollution  Control  Council  has  added  a  new 
policy  statement  at  the  request  of  the  Federal  Water 
Pollution  Control  Administration.  The  new  statement  is: 

Waters  whose  existing  quality  is  better  than  the 
established  standards  as  of  the  date  on  which  such 
standards  become  effective  will  be  maintained  at 
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the  high  quality  unless  it  has  been  affirmatively 
demonstrated  to  the  state  that  a  change  is 
Justifiable  as  a  result  of  necessary  economic  or 
social  development  and  will  not  preclude  present 
and  anticipated  use  of  such  waters.  Any  industri- 
al, public  or  private  project  or  development  which 
would  constitute  a  new  source  of  pollution  or  an 
increased  source  of  pollution  to  high  quality 
waters  will  be  required  to  provide  the  necessary 
degree  of  waste  treatment  to  maintain  high  water 
quality.  In  implementing  this  policy,  the  Secre- 
tary of  the  Interior  will  be  kept  advised  in  order 
to  discharge  his  responsibilities  under  the  Federal 
Water  Pollution  Control  Act,  as  amended 

The  originally  adopted  "Policy  Statements"  are: 

1.  Quality  of  waters  classified  for  multiple  use 
shall  be  governed  by  the  most  stringent  criteria 
listed  for  any  use. 

2.  The  Council  has  classified  as  "A-Closed"  only 
those  waters  on  which  access  and  other  activi- 
ties are  presently  controlled  by  the  utility 
owner.  If  other  uses  are  permitted  by  the 
utility  owner,  these  waters  shall  be  reclassified 
"A- Open"  or  lower  Conversely,  waters  in  the 
"A-Open"  classification,  if  shown  to  meet  the 
"A-Closed"  criteria,  may  be  so  classified  by 
the  Council  at  the  request  of  the  utility  owner. 

Where  "A-Open"  water  is  used  for  swimming 
and  other  water  contact  sports,  a  higher  degree 
of  treatment  may  be  required  for  potable 
water  use. 

3.  The  water  quality  standards  are  subject  to 
revision  (following  public  hearings  and,  in  the 
case  of  interstate  streams,  concurrence  of  the 
Federal  Water  Pollution  Control  Adminis- 
tration) as  technical  data,  surveillance 
programs  and  technological  advances  make 
such  revisions  desirable.  There  are  waters  in 
the  state  on  which  little  water  quality  data  is 
presently  available.  Water  quality  criteria  for 
these  waters  was  established  to  protect  ex- 
isting and  future  water  uses  on  the  basis  of  the 
most  representative  information  available. 


In  some  cases,  particularly  in  eastern  Montana, 
waters  have  been  classified  "B" and  "C"  where 
the  upper  ends  of  the  streams  will  probably  be 
suitable  for  this  use  while  the  lower  ends  will 
not.  However,  not  enough  data  is  available  to 
determine  where  the  "B"  and  "C" designation 
should  be  dropped.  Whenever  a  water  supply 
or  swimming  area  is  developed,  the  regulations 
and  the  advice  of  the  State  Board  of  Health 
should  be  acquired.  As  time  permits,  data  will 
be  obtained  and  the  classifications  reviewed. 

4.  As  used  in  the  Water  Quality  Criteria,  the 
phrases  "natural, "  "naturally  present"  and 
"naturally  occurring"  are  defined  as  conditions 
or  material  present  from  runoff  or  percolation 
over  which  man  has  no  control  or  from 
developed  land  where  all  reasonable  land,  soil 
and  water  conservation  practices  have  been 
applied.  Waters  below  existing  dams  will  be 
considered  natural. 

5.  It  is  the  intent  of  the  criteria  that  the  increase 
allowed  (temperature  for  example)  above 
natural  conditions  is  the  total  allowable  from 
all  waste  sources  along  the  classified  stream. 

6.  Although  the  water  quality  criteria  specify 
minimum  dissolved  oxygen  concentrations,  it 
shall  be  the  policy  of  the  Council  to  require 
the  best  practicable  treatment  or  control  of 
all  oxygen-consuming  wastes  in  order  to 
maintain  dissolved  oxygen  in  the  receiving 
waters  at  the  highest  possible  level  above  the 
specified  minimums. 

7.  For  treatment  plant  design  purposes,  stream 
flow  dilution  requirements  shall  be  based  on 
the  minimum  consecutive  seven  day  average 
flow  which  may  be  expected  to  occur  on  the 
average  once  in  ten  years. 

8.  Where  sampling  stations  and  points  of  mixing 
of  discharges  with  receiving  waters  as 
mentioned  in  the  water  quality  criteria  are  to 
be  established  on  interstate  waters,  the  con- 
currence of  the  Federal  Water  Pollution  Con- 
trot  Administration  will  be  solicited. 
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TABLE    A 
Water  Quality  Standards 


Permissible 

Objections  to 

Concentrations  in 

Concentrations  Beyond 

Characteristic 

Milligrams  Per  Liter 

Permissible  Limits 

Turbidity 

5* 

Esthetic 

Color 

15* 

Esthetic 

Threshold  Odor  Number 

3* 

Esthetic 

Alkyl  Benzene  Sulfonate  (ABS) 

0.5 

Taste,  Foaming,  Indicator  of  Pollution 

Arsenic  (As) 

0.01 

Toxic 

Chloride  (O) 

250 

Possible  Laxative  Effect 

Copper  (Cu) 

1.0 

Possible  Physiological  Effect 

Carbon  Chloroform  Extract  (CCE)        0.2 

Toxicological  Interest 

Cyanide  (CN) 

0.01 

Toxic 

Fluoride  (F) 

See  Below 

Mottling  of  Teeth 

Iron  (Fe) 

0.3 

Esthetic,  Staining  of  Laundry 

Manganese  (Mn) 

0.05 

Esthetic,  Staining  of  Laundry 

Nitrate 

45 

Methemoglobinemia 

Phenols 

0.0001 

Taste 

Sulfates 

250 

Possible  Laxative  Effect 

Total  Dissolved  Solids 

500 

Possible  Laxative  Effect 

Zinc  (Zn) 

5 

Possible  Laxative  Effect 

Radium-226 

3»» 

Radiation  Damage 

Strontium-90 

10** 

Radiation  Damage 

Gross  Beta  Radioactivity 

1,000" 

Radiation  Damage 

Concentrations  in  excess  of  foil 

owing  should  be  re-examined  before  use  (mg/l): 

Arsenic  (As) 

0.05 

Fluor 

ide  (F)               See  Below 

Barium  (Ba) 

1.0 

Lead  (Pb)                  0.05 

Cadmimum  (Cd) 

0.01 

Selenium  (Se)            0.01 

Hexavalent  Chromium  (+6) 

0.05 

Silver 

(Ag)                0.05 

Cyanide  (CN) 

0.2 

Annual  Average  of  Maximum 
Daily  Air  Temperature 

50.0  to  53.7 

53.8  to  58.3 
58.4  to  63.8 

63.9  to  70.6 
70.7  to  79.2 
79.3  to  90.5 


Recommended  Control  Limits- 
Fluoride  Concentrations  in  mg/l 


Lower 

Optimum 

Upper 

0.9 

1.2 

1.7 

OS 

1.1 

1.5 

OB 

1.0 

1.3 

0.7 

0.9 

1.2 

0.7 

0.8 

1.0 

0.6 

0.7 

OS 

Hardness  Standards  for  Water 


Hardness  in  Milligrams  per  Liter 

0-    35 
36-  100 

100-150 
Over      1 50 


Degree  of  Hardness 

Soft 
Medium 
Hard 
Extremely  Hard 


*  Standard  Units.  **  Pico-curies  Per  Liter. 

Source:   Ameen.  Joseph  S..  Community  Water  Systems,  1960 
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9.  It  is  not  the  intent  of  these  criteria  to  provide 
for  a  swimming  water  immediately  below  an 
existing  treated  domestic  sewage  outfall. 

10.  Where  common  treatment  is  practicable,  it  is 
the  policy  of  the  Council  to  restrict  the 
number  of  sewer  outfalls  to  a  minimum 

11.  Tests  or  analytical  procedures  to  determine 
compliance  with  standards  will,  insofar  as 
practicable  and  applicable,  be  made  in  ac- 
cordance with  the  methods  given  in  the 
twelfth  edition  of  "Standard  Methods  for  the 
Examination  of  Water  and  Waste  Water" 
published  by  the  American  Public  Health 
Association,  et  al,  or  in  accordance  with  tests 
or  analytical  procedures  that  have  been  found 
to  be  equal  or  more  applicable. 

12.  Because  of  conflicting  testimony,  it  is  the 
intent  of  the  Water  Pollution  Control  Council 
to  obtain  additional  information  on  temper- 
atures and  fisheries  on  waters  below  existing 
steam  generating  stations  at  Billings  and 
Sidney  on  the  Yellowstone  River.  This  can 
probably  be  best  accomplished  by  a  cooper- 
ative study  between  the  utility.  State  Fish  and 
Game  Department,  Federal  Water  Pollution 
Control  Administration  and  the  Montana 
State  Department  of  Health. 

13.  Insufficient  information  is  available  for  es- 
tablishing fixed  sediment  criteria  at  this  time. 
Until  standards  can  be  set,  reasonable 
measures,  as  defined  by  the  Water  Pollution 
Control  Council,  must  be  taken  to  minimize 
sedimentation  from  man's  activities. 


Minimum    treatment    requirements   set   forth    by    the 
Council  are: 

1.  Domestic  Sewage  -  the  minimum  treatment 
required  for  domestic  sewage  shall  be  second- 
ary treatment  or  its  equivalent  with  the 
understanding  that  properly  designed  and 
operated  sewage  lagoons  will  meet  this  re- 
quirement. 


2.  Industrial  Wastes  -  the  minimum  treatment 
required  for  industrial  wastes  shall  be  second- 
ary treatment  or  its  equivalent. 
Definitions  of  the  water  use  classifications  assigned  to 
the  Columbia  and  Missouri  Basins  and  the  Hudson  Bay 
drainage  in  Montana  are: 

"A-Closed"  -  Water  supply  for  drinking,  culi- 
nary and  food  processing  purposes,  suitable 
for  use  after  simple  disinfection  Public  access 
and  activities  such  as  livestock  grazing  and 
timber  harvest  should  be  strictly  controlled 
under  conditions  prescribed  by  the  State 
Board  of  Health. 

The  Council  has  classified  as  "A- Closed" 
only  those  waters  on  which  access  is  presently 
controlled  by  the  utility  owner.  If  other  uses 
are  permitted  by  the  utility  owner,  these 
waters  shall  be  reclassified  "A-Open-D  f  or 
lower. 

"A-Open-D ]"  -  Water  supply  for  drinking, 
culinary  and  food  processing  purposes  suita- 
ble for  use  after  simple  disinfection  and 
removal  of  naturally  present  impurities.  Water 
quality  shall  also  be  maintained  suitable  for 
the  use  of  these  waters  for  bathing,  swimming 
and  recreation  (See  "Note"  below),  (where 
these  waters  are  used  for  swimming  and  other 
water  contact  sports,  a  higher  degree  of 
treatment 

Note:  Common  sense  dictates  that  swimming  and  other 
water  contact  sports  are  inadvisable  with  a 
reasonable  distance  downstream  from  sewage 
treatment  facility  outfalls. 

may  be  required  for  potable  water  use); 
growth  and  propagation  of  salmonid  fishes 
and  associated  aquatic  life,  water  fowl  and 
furbearers;  agricultural  and  industrial  water 
supply.  Therefore,  these  waters  shall  be  held 
suitable  for  "A-Open",  "C",  "£)",  "E" and 
"F"  uses  but  may  not  necessarily  be  used  for 
all  such  purposes. 
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Waters  in  this  class,  if  shown  to  meet  the 

"A-Closed"  criteria,  may  be  so  classified  by 

the  Council  at  the  request  of  the  utility 
owner 

All  waters  within  the  boundaries  of  national 
parks  and  nationally  designated  wilderness, 
wild  or  primitive  areas  in  Montana  are  classi- 
fied "A-Open-D  j"  except  those  adjacent  to 
developed  areas  such  as  Snyder  Creek  through 
the  community  of  Lake  McDonald  and  Swift- 
current  Creek  below  the  Many  Glacier  Chalet, 
both  in  Glacier  National  Park.  Also,  George- 
town, Flathead  and  Whitefish  Lakes  and  Lake 
Mary  Ronan  are  classified  as  "A-Open-Dj" 
as  are  some  streams  presently  used  for  do- 
mestic water  supply. 

"B-D i"  The  quality  of  these  waters  shall  be 
maintained  suitable  for  drinking,  culinary  and 
food  processing  purposes  after  adequate  treat- 
ment equal  to  coagulation,  sedimentation, 
filtration,  disinfection  and  any  additional 
treatment  necessary  to  remove  naturally  pre- 
sent impurities;  bathing,  swimming,  and  recre- 
ation (see  note  under  "A-Open-D }"); 
growth  and  propagation  of  salmonid  fishes 
and  associated  aquatic  life,  waterfowl  and 
furbearers;  agricultural  and  industrial  water 
supply.  Therefore,  "B-D  j  "  equals  "B", 
"C",  "D  f,  •'£•' and  "F". 

"B-D2"  The  quality  of  these  waters  shall  be 
maintained  suitable  for  the  uses  described  for 
"B~Dl"  waters  except  that  the  fisheries  use 
shall  be  described  as  follows: 

"Growth  and  marginal  propagation  of 
salmonid  fishes  and  associated  aquatic 
life,  waterfowl atid furbearers." 

Therefore,  "B-Df  equals  "B",  "C".  "D2", 
"E" and  "F". 

"B-Dj"  The  quality  of  these  waters  shall  be 
maintained  suitable  for  the  uses  described  for 
"B-D]"  waters  except  that  the  fisheries  use 


shall  be  described  as  follows: 

"Growth  and  propagation  of  non- 
salmonid  fishes  and  associated  acquatic 
life,  waterfowl  and  furbearers.  " 

Therefore,  "B-D 3"  equals  "B",  "C",  "D3", 
"E"  and  "F". 

"C-D2"  The  quality  of  these  waters  shall  be 
maintained  suitable  for  bathing,  swimming 
and  recreation;  growth  and  marginal  propa- 
gation of  salmonid  fishes  and  associated  a- 
quatic  life,  waterfowl  and  furbearers;  agri- 
cultural and  industrial  water  supply.  There- 
fore, "C-Df  equals  "C",  "Df.  "E"  and 
"F". 

"D2"  The  quality  of  these  waters  shall  be 
maintained  for  growth  and  marginal  propa- 
gation of  salmonid  fishes  and  associated  a- 
quatic  life,  water  fowl  and  furbearers;  agri- 
cultural and  industrial  water  supply.  There- 
fore, "D 2"  equals  "D  2",  "E"  and  "F". 

"E"  The  quality  of  these  waters  shall  be  main- 
tained for  agricultural  and  industrial  water 
supply  uses  and  "E"  shall  equal  "E" and  "F" 
uses. 

"F"  The  quality  of  these  waters  shall  be 
maintained  suitable  for  industrial  water  sup- 
ply uses,  other  than  food  processing. 


Sources:  1.  "Montana  Water  Laws:  A  Resume,"  Inventory 
Series  Report  No.  5,  Montana  Water  Resources 
Board,  Helena,  Montana,  November,  1968 

2.  "Water  Resources  Survey,"  Flathead  and  Lincoln 

Counties,     Montana,     State    Engineer's    Office, 
Helena,  Montana,  June, 1965 

3.  "Water  Quality  Criteria,"  "Water  Use  Classifi- 
cations," "Policy  Statements,"  communication 
from  Claiborne  W.  Brinck,  Director,  Division  of 
Environmental  Sanitation,  State  Department  of 
Health,  Helena.  Montana,  May  7,  1968 
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COMMUNITY  WATER  SYSTEM  FACILITIES 


ANALYSIS  CRITERIA 

Complete  designs  of  safe  community  water  systems  can 
become  extremely  complicated.  Each  design  and  analysis 
is  usually  a  unique  problem  for  that  individual  system. 
For  this  study,  a  general  approach  must  be  used; 
however,  it  is  realized  that  a  more  detailed  study  may 
result  in  somewhat  different  findings  and  proposals.  The 
following  paragraphs  contain  a  discussion  of  the  ap- 
proach used  in  arriving  at  general  design  criteria  used 
herein. 

In  the  analysis  and  design  of  water  systems,  the 
interrelations  of  supply,  transmission,  storage,  and  distri- 
bution must  be  considered.  For  example,  if  the  water 
supply  is  not  adequate  to  meet  the  peak  hourly  demand, 
storage  is  necessary  to  provide  a  reserve  for  the  peak 
periods.  The  size  of  the  various  portions  of  the  system  is 
determined  by  establishing  the  average  daily  demand  on 
the  system. 

The  determination  of  daily  water  consumption  is  arrived 
at  by  considering  records  of  existing  systems.  Usage 
varies  over  a  wide  range  of  about  one  hundred  gallons 
per  capita  per  day  (gpcpd)  to  six  hundred  gpcpd.  Usages 
of  four  hundred  gpcpd  are  very  common  during  hot 
weather.  The  basis  of  analysis  used,  herein,  is  two 
hundred  gpcpd  average.  The  accepted  nationwide  aver- 
age daily  demand  value  for  a  community  water  system  is 
125  gallons  per  day  per  person  for  domestic  use. 
Records  show  that  practically  all  Montana  communities 
exceed  this  amount  especially  during  hot  weather,  and 
the  two  hundred  gpcpd  is  more  in  line  with  present  day 
demands  for  communities  in  Montana. 

Well  capacities  and  capacities  of  other  sources  of  supply 
must  be  sufficient  to  provide  water  for  the  average 
requirements  and  additional  amounts  to  sustain  peak 
periods.  It  is  felt  that  a  water  source  capable  of 
supplying  the  total  average  daily  demand  by  operating 
for  a  twelve  hour  period  is  a  suitable  basis  for  analysis. 
This  means   that   the   average   daily   demand  doubled, 


divided  by  twenty  four  hours  per  day  and  sixty  minutes 
per  hour,  will  result  in  a  required  rate  of  supply  in 
gallons  per  minute.  It  is  realized  that  this  source  may  be 
required  to  operate  more  than  twelve  hours  during  high 
demand  periods.  This  freedom  in  operation,  combined 
with  storage  facilities,  is  intended  to  provide  the 
necessary  flexibility  to  handle  low  and  high  demand 
periods  economically. 

It  is  common  practice  to  provide  storage  facilities  with 
capacity  equal  to  the  supply  necessary  for  one  average 
day.  This  will  provide  storage  for  fire  protection  and  any 
excess  will  add  to  the  flexibility  of  the  system.  Table  B 
shows  desired  storage  for  fire  based  on  population.  This 
information  corresponds  to  requirements  of  the  Mon- 
tana Fire  Rating  Bureau  and  is  taken  from  "Community 
Water  Supplies"  by  Ameen. 

During  certain  times  of  the  year  water  consumption  will 
exceed  the  average  figure  of  two  hundred  gpcpd.  The 
system  analysis  must  be  checked  to  determine  the 
amount  of  water  actually  available  to  supply  such 
demands.  The  estimated  1990  population  is  used  for  this 
check  so  that  population  increases  are  considered.  Also, 
it  is  expected  that  the  source  will  have  to  operate  for 
more  than  the  twelve  hour  period  and  any  storage  in 
excess  of  the  recommended  reserve  for  fire  will  be 
available  for  domestic  consumption.  The  recommended 
storage  for  fire  is  shown  in  Table  B. 

It  is  considered  that  the  source  must  produce  water  for 
an  eighteen  hour  period.  This  value,  times  the  well  yield, 
results  in  a  value  for  the  amount  of  water  that  can  be 
put  into  service  per  day.  Also  included  is  the  storage  not 
required  for  fire  reserve.  The  sum  of  those  two  values 
divided  by  the  1990  population,  yields  the  water 
available  in  gallons  per  capita  per  day.  If  water  demand 
exceeds  this  amount,  meters  or  some  other  means  of 
controlling  water  usage  must  be  employed.  The  above 
approximate  approach  results  in  an  adequate  amount  of 
water  being  available  and  is  considered  to  be  the  general 
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analysis  criteria  which    is   applicable  for  all  the  com- 
munities studied. 

Summary  of  Analysis  Criteria 

Average  Daily  Water  Consumption  (gpcpd)     200 
Desired  Output  of  System  (gpcpd)  400 


Desired  Yield  of  Source  (gpm) 


Desired  Storage 


1.5  to  2. Ox  Average 
Daily  Consumption 
24  Hour/Day  x  60 
Minute/Hour 
One  Average  Day's 
Supply 


TABLE  B 
Desired  Storage  For  Fire 


Population 

Storage  (Gals.l 

Population 

Storage  (Gals.l 

200 

26,800 

2,200 

92,800 

400 

33,400 

2,400 

99,400 

600 

40,000 

2,600 

106,000 

800 

46,600 

2,800 

112,600 

1,000 

53,200 

3,000 

119,200 

1,200 

59,800 

3,500 

135,800 

1,400 

66,400 

4,000 

152,400 

1,600 

73,000 

4,500 

169,000 

1,800 

79,600 

5,000 

185,600 

2,000 

86,200 

5,500 

202,200 

Source:    "Community  V\/ater  Systems"  by  Ameen. 
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COMMUNITY  SEWER  SYSTEM  FACILITIES 


ANALYSIS  CRITERIA 

The  Montana  State  Department  of  Health  has  adopted 
the  "Ten  State  Standards"  as  the  criteria  for  the  design 
of  the  various  elennents  of  the  sewer  system.  Proposals 
contained  herein  are  based  on  the  recommendations  of 
these  standards. 

Wastewater  stabilization  ponds  are  considered  to  be  the 
most  suitable  means  of  sewage  treatment  for  most 
smaller  communities.  The  recommended  sizes  are  de- 
rived from  the  criteria  of  one  acre  per  one  hundred 
population.  This  criteria  is  adequate  if  normal  domestic 
sewage  is  encountered  for  all  cases;  however,  more 
detailed  study  and  analysis  is  required  for  final  design. 

Sewage  collection  and  outfall  mains  are  to  be  a 
minimum  of  eight  inches  in  diameter  according  to  the 
"Ten  State  Standards".  This  minimum  is  established 
since  reasonably  maintenance  free  systems  will  result.  In 
many   small    communities,    the   sewage   flow   does  not 


justify  this  size;  however,  the  possibility  of  plugging  is 
minimized. 

Capacities  for  the  various  size  lines  are  determined  for 
minimum  grades  with  the  pipe  flowing  two  thirds  full 
and  are  shown  in  Table  C.  Where  sewage  force  mains  are 
required,  a  minimum  of  four  inch  pipe  is  proposed. 
Larger  lines  are  sized  according  to  anticipated  flow. 

Criteria  for  the  sewage  flows  used  in  this  study  are  as 
follows: 

1 00  gpcpd 
400  gpcpd 
250  gpcpd 
1 00  gpcpd 

The  nominal  determination  of  pond  size  is  based  on  the 
following: 

100  gpcpd  X  180  day  stor.  x  7.5  gal/cu  ft  =  one  acre  per 
5- ft  water  depth  x  43,560  sq  ft/acre      100  people 


Average  sewage  flow 

Peak  sewage  flow  (laterals) 

Peak  sewage  flow  (trunk  and  outfall) 

Treatment  facilities 


TABLE  C 
Average  Capacity  of  Lines* 


Pipe  Diameter 
(inches) 


Average  Flow 
(gpm) 


Population   Equivalent 
(400  gpcpd  flow) 


6 

110 

390 

8 

200 

720 

10 

320 

1,150 
(250  gpcpd  flow) 

12 

510 

2,920 

15 

780 

4,480 

18 

1,080 

6,220 

24 

1,870 

10,800 

*    Flowing  two  thirds  full  at  minimum  grade 
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